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Statement
I, Rodney Hall Huntley, confirm that I am the Competent Person for the Sigatoka Resource Estimate,

and further confirm that:

�x I have read and understood the requirements of the 2012 JORC Code.

�x I am a Competent Person as defined by the JORC Code, 2012 Edition, having more than five

years’ experience that is relevant to the style of mineralisation and types of deposit described

in the Report, and to the activities for which I am accepting responsibility.  My qualifications

include a Master of Applied Science in Mining and Economic Geology and a Master of

Engineering (Rock Mechanics).

�x After auditing, validating and reviewing the data and information provided to me, I consider

the data is appropriate and is as accurate as is practicably achievable.

�x I am a member of the Australian Institute of Geoscientists (Membership Number: 3,368), and

the AusIMM (335, 364).

�x I have not visited the site however have visited the general area and have significant experience

working in Fiji at Emperor Gold Mine.  I have worked on more than 200 construction sand

projects both in Australia and internationally.

�x I have either written or reviewed all relevant Reports and information to which this Consent

Statement applies.

�x I am a consultant working for SLR engaged by Dome Gold Mines Ltd to prepare the Resource

Estimate, which is based on information provided up to and including 17th December 2025.

�x I have summarised all relevant issues of materiality.

�x I have disclosed to the reporting company the full nature of the relationship between myself

and the company, including any issue that could be perceived by investors as a conflict of

interest.  Neither the Competent Person or SLR have any financial connection or conflict of

interest with any aspect of Dome Gold Mines Ltd projects or staff.

�x The Report is based on, and fairly and accurately reflects in the form and context in which it

appears, the information in my supporting documentation relating to the Resource Estimate.

Critically, it is noted that construction material is not covered under the current JORC Code

however this report is aligned to the general philosophy of the JORC Code regarding items of

transparency materiality and reporting terminology.

�x I, as Competent Person, accept overall responsibility for the Construction Material Resource

Estimate and supporting documentation prepared in whole or in part by others, and that I am

satisfied that the work of the other contributors is acceptable.

�x I consent to the release of the Report and this Consent Statement by Dome Gold Mines Ltd.
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Executive Summary
SLR Consulting was commissioned by Dome Gold Mines Ltd, (DGM), to review and compile all

data associated with the Club Masa Construction Sands deposit and, if considered appropriate,

complete a Resource Estimate, aligned with Joint Ore Reserves Committee (JORC) 2012

reporting requirements.  Importantly, it is noted that construction materials are not covered

under the current JORC Code however, this report is aligned to the general philosophy of the

Code regarding items of transparency, materiality, and reporting terminology. This review

considers the previous iron sands work however, does not update the iron sands estimate and

focuses purely on the quantum, quality and suitability of the sand for use as fine aggregate

and not for its chemical purposes.

The Sigatoka Special Prospecting Licence, (SPL1495), covers the lower reaches and coastal

areas adjacent the mouth of the Sigatoka River, located on the south coast of Viti Levu, Fiji,

with DGM controlling 100% of SPL 1495, with the site location, layout and context illustrated

within Plates 1 to 3.

The topography and geomorphology of the Sigatoka project area is that of coastal dunes with

SPL 1495 occurring at the eastern end of a larger ten kilometre long dune field with dune

heights averaging 18m above median sea level (AMSL), with a maximum recorded dune height

of 53 metres AMSL.

Resultant of the significant volume of work completed by DGM over the last ten to fifteen

years in assessing the heavy mineral sands, at Kulukulu South/Club Masa a construction sand

resource estimate has now been completed focusing on the Club Masa area, refer Plates 4 to

6 with the construction materials resource occurring within a portion of the larger Sigatoka

Resource area.  In some of the historical literature the area is called Kulukulu South however

for consistency and ease of reference this area will be referred to as Club Masa.

This Construction Material Resource Estimate, (sand), is coupled with extraction of the heavy

mineral resource estimate and extraction of both materials will occur simultaneously, although

both materials will be processed differently, refer Plates 7 and 8. Processing of the construction
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sands will be via conventional washing and screening and will occur after the bulk of the heavy

mineral has been removed.

Analytical work confirms that the Sigatoka construction sands are fine to very fine sub-angular

quartz–lithic feldspar sands, derived from reworked fluvio-deltaic and coastal dune

environments. The materials exhibit high silica content (SiO�§ 68–72%), low deleterious fines

(<3% <75 µm), and excellent durability and workability for concrete and asphaltic applications.

These sands when washed and screened after the removal of heavy mineral concentrate are

broadly comparable to the Kurnell and Stockton dune systems in New South Wales, Australia,

in both mechanical behaviour and petrographic classification.

The Club Masa area is proposed for the commencement of heavy mineral mining due to the

high grade nature of the iron sands and accordingly construction sand production will also

commence in this area.  Plate 12 provides an image of the drill hole coverage and concept pit

design.  Importantly the actual recoverable volume of construction sand cannot be finalised

until the Environmental Impact Assessment, (EIA), is finalised and all relevant approvals

granted.  While resource homogeneity and utility are much higher for the construction sands,

in contrast to the heavy mineral sands, application of the JORC modifying factors confirms the

Indicated Mineral Resource level of confidence is suitable to apply to the construction sands

resource if alignment with JORC terminology is implemented.

Within the general Sigatoka Iron Sands Project Area, additional fine sand resources exist

however, these areas are not quantified in this report however, like the Club Masa area, the

work completed demonstrates suitability and homogeneity from a construction material

perspective.  These construction material resource areas occur on the nearby Koroua Island

and Kulukulu west and will also be recovered from the Sigatoka River desilting project area.

The desilting project will recover sandy gravels in contrast to the finer dune sand recovered

from the Club Masa area.  Dredge spoil has also been placed on a portion of the Club Masa

resource.  The estimated volume of dredge spoil to be reclaimed is approximately 120,000

tonnes of which approximately 75% should be usable as a sand and gravel product, with a
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typical example of dredged material illustrated in Plate 7A.  This material is not included in the

resource estimate.

DGM have previously reported a total resource of 189.3 million tonnes of Iron Sands in the

broader Sigatoka Project Area of which a significant portion of this material is likely to be

suitable for use as construction sands/gravels given its similar geological setting.  Importantly,

standard cautionary statements are required in that, these areas are not yet approved, and the

volume should be expected to change once all relevant constraints and modifying factors are

considered.  Critically this report only considers the Club Masa Resource area and not Koroua

Island the Sigatoka River dredge resource or the Kulukulu northwest areas.

Table 1 Club Masa Resource Estimate  summarises the tonnes of fine aggregate suitable for

use as construction materials with the resource estimate based on relevant geoscientific

information including drilling, test pitting, geological mapping, construction materials testing

and concrete trials.

Geologically the dunes are laterally and vertically continuous, refer Plates 9 to 10, are visually

apparent and geologically homogenous. This type of well understood geological setting and

proportional homogeneity is not dissimilar to many dune systems for example a smaller scale

Stockton, Newcastle, or Stradbroke Island from a construction material and by product

perspective.

Table 1 : Club Masa Indicated Resource Estimate*

Club Masa Volume Tonnes Apparent Particle Density

Elevations Million  m 3 Million t/m 3

Dry Mining >10 MASL 1.9 3.1 1.6 t/m 3

Dry Mining >2 MASL 1.6 2.6 1.6 t/m 3

Dredge 2 to -10MBSL 4.0 7.0 1.75 t/m3

Dredge -10 to -15MBSL 1.4 2.6 1.75 t/m3

Dredge -15 to -20MBSL 1.3 2.3 1.75 t/m3

Dredge -20 to -25MBSL 1.3 2.3 1.75 t/m3

Total 11.5 19.9

*Topography file supplied by AMC Mining consultants.

**Volumes based off the pit design Club Masa and the resource outline used by AMC.  This pit has is not yet approved.

***The Apparent Particle Density APD are based on the IHC Robbins testing and Boral Construction Materials Reporting.
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While no historical mining of note has occurred at Club Masa, exploration and assessment

works completed include:

�x Surface sampling, test pitting and sonic drilling, Magma Mines and DGM.

�x Assaying and chemical analysis along with relevant quality assurance and control

testing (Diamantina Perth)

�x Aggregate Testing (Groundwork Plus Brisbane), referAttachment 1 .

�x Mine Planning works AMC.

�x IHC Robbins Metallurgical Testing, referAttachment 2 .

�x Aggregate and Concrete Trials/Assessment, (Boral Construction Materials Australia),

refer Attachment 3 .

�x Placer Sigatoka Iron Sand Resource Estimate October 2020, referAttachment 4 .

Club Masa Key Issues and Statements

Consideration of dilution and recoveries has been completed with a bulk composite sample

sent to Robbins Metallurgical for detailed analytical assessment.  This material assessment

confirmed that:

�x The construction sand has been demonstrated to be suitable for use as fine aggregate

pursuant to relevant international and Australian Standards.

�x Trial concrete and mortar mixes incorporating the Sigatoka sands demonstrated,

acceptable workability, normal water demand, with no adverse effects on strength

development. That is performance was comparable to that of sands routinely supplied

by Boral from established Australian sources demonstrating that the sands are

functionally suitable for use as fine aggregate in concrete, not just theoretically

compliant.

�x Oversize which is not suitable for use as fine aggregate i.e. + 2.36mm in size will for a

large portion of the river dredging area be suitable for use as either a coarse sand or

coarse aggregate product and for other landscaping or construction material purposes.

This material occurs mainly in the Sigatoka River and on Koroua Island and to a much

smaller degree at depth at Club Masa.
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�x This resource is considered to have a Reasonable Prospect of Eventual Economic

Extraction, which can be demonstrated by Dome working to finalise the Environmental

Impact Assessment by mid 2026 and the byproduct nature and utility of the sand for

use as fine aggregate.

�x If commenced, both extraction and processing of the construction sands is considered

to be proportionally straight forward and of comparatively low technical risk. Mining

envisages removing the residual soils vegetation and clays using an excavator, then dry

mining via excavator thence dredging below the water table, as needed.  Currently the

water table is encountered between 2 and 3 metres below AMSL.

�x Spoil and reject materials will be replaced progressively in the pit for rehabilitation

purposes and are estimated to be approximately 8% of the total volume of material

rejected by both heavy mineral processing and for construction material purposes.

�x In completing the estimate, a maximum distance of 50 metres was retained as a buffer

to the shoreline and 30 metres to the national park which bounds the Club Masa

resource area to the west.  1V:3H batters (180) were used for concept pit design

development however both the batters and buffer distances may change depending

upon final approval conditions.

�x The basis for resource extrapolation is the visible and demonstrated continuity of the

dune systems and the relatively simple nature of the sands and gravels being assessed.

�x The author has not been to this specific area of Fiji, however, has worked in Fiji at

Emperor Gold Mine and also throughout the South Pacific.

For the Lay Person

Construction Materials are not specifically covered under the JORC Guideline for a host of

practical reasons, with a simple example being :  overburden on a quarry site can be either a

cost, if it requires removal and storage, or alternatively, if a market or project develops near  a

site i.e. a highway upgrade, which requires lots of engineered fill, the overburden, if suitable,

can become quite a valuable product.  Quarries can be very project driven and thus sale prices

change accordingly.  While this is but one example of why construction materials are not

covered by the JORC Guidelines, it is nevertheless, good practice to align reporting
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terminology for consistency of reporting, but more importantly for transparency and

discussion of items of materiality.

If, and when approved, under the EIA, it would be reasonable to expect that the majority of

construction sands will be recovered as a byproduct of iron sands mining.

The Club Masa construction material resource estimate is a realistic inventory of material

which, under assumed and justifiable technical, economic and development conditions, might,

in whole or, in part, become economically extractable.

The construction material resource estimate has been aligned to the Indicated category on the

basis that the data density, sampling quality and geological/quality continuity are sufficient to

support mine planning and evaluation of the deposit’s economic potential at an appropriate

level of confidence for an Indicated Construction Material Resource.

Construction material estimates are not precise calculations, being dependent on the

interpretation of limited information and on the location, shape and continuity of the

occurrence and on the available sampling results. While extreme diligence and care is taken in

completing the estimate, it remains an estimate, and if reported aligned to JORC at an

Indicated Mineral Resource level of certainty.  For further information on the category of

Indicated Mineral Resource, the reader is guided to JORC 2012 atwww.jorc.org.

The construction material resource estimate would satisfy the JORC requirement that it has

reasonable prospects for eventual economic extraction. This implies consideration of

approximate mining parameters.

The construction material resource estimate are reported here as a statement of

geological/quality potential only. No Ore Reserve has been estimated. Any statement of

economic viability or extractability would require application of Modifying Factors at an

appropriate study level and is not implied by this construction material resource estimate.

Bulk density assumptions could materially affect tonnes and will be updated if additional

density/moisture data become available. This is why conservative values for tonnages have

used an which do not consider the diopside r other heavy mineral content in the sand.



Dome Gold Mines Ltd
Construction Sand Resource Estimate

17 December 2025
SLR Project No.: 625.010789.00001
SLR Ref No.:625_789_001 Sigatoka

Construction Sand Resource Estimate 17_12_25
v1

7

Construction sand is sold/used on the basis of product specification and market acceptance

(e.g., grading, fines content, durability/contaminants). The reported ‘quality’ parameters reflect

the testwork completed to date and may change with additional sampling, testwork,

screening/washing assumptions, and/or domain refinement.

Recommendations

�x Once the Environmental Impact Assessment is completed the construction material

resource estimate should be reassessed to determine what impacts, if any, may impact

this estimate resultant of full environmental approval.

�x Additional assessment of the 75 micron and below material is needed to determine the

nature of this material to determine if it is plastic silt and clay or simply very fine silica.

If it is simply very fine silica may be possible to incorporate a proportion of this material

into the fine aggregate blend.

�x Additional QA/QC mainly Particle Size Distribution works should be completed to

determine if any unforeseen issues arise in gradings in the dune sand area as some

blending may be required between the dune sands and the river sands to achieve

optimal grading characteristics.

Potential Economic Extraction

The key drivers for project viability are that:

�x The construction sands are a by-product of processing the iron sands which have been

demonstrated to be suitable for use as fine aggregate.

�x Silica rich dune sands with relevant grading and engineering characteristics are

uncommon on the majority of the smaller Pacific Islands further supporting reasonable

prospects of economic extraction in that this resource is scarce in a region which

requires suitable quality fine aggregate for use as a construction material.

�x Numerous global studies coupled with a detailed review of industry information

confirms that there is a looming paucity of silica and construction sands worldwide.
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Importantly this report does not constitute a reserve statement, production forecast, or

product specification. It provides a transparent, conservative estimate of construction sand

inventory based on available data.

Conclusions

�x The Sigatoka dune sands exhibit geomorphic simplicity and continuity comparable to

the Stockton and Stradbroke Island dune systems, both of which have supported long-

term production of fine aggregate for concrete and civil construction. As with these

Australian analogues, sand quality at Sigatoka is primarily controlled by geomorphic

position (crest, slope, swale) rather than structural or lithological complexity.

�x While the Sigatoka sands reflect a more diverse provenance due to the volcanic

hinterland of Viti Levu, petrographic and performance testing demonstrates that this

does not translate into deleterious behaviour for fine aggregate applications. In this

respect, Sigatoka aligns with other globally exploited dune-derived sands, where

material performance is governed more by sorting, grading, and fines content than by

minor mineralogical variability.

�x Importantly, the comparison is not intended to imply equivalence in scale or

operational maturity, but rather to demonstrate that the geological model, expected

variability, and quality management challenges at Sigatoka are well understood and

consistent with established dune-sand operations elsewhere.

�x Plate 10A illustrates where dredge spoil has been stored Plates 11A to 11D show the

typical site stratigraphy while Plates 13 to 19 show cross sections of the stratigraphy

and Plates 20 to 22 show renders of a concept pit design and drill hole coverage.
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Plate 1: The main island of Viti Levu, Fiji, with the Sigatoka project area outlined in yellow.  Image provided courtesy of Google Maps.
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Plate 2: The outline of SPL 1495 is illustrated in grey part offshore, with Club Masa (Kulukulu South),

and Kulukulu West and Koroua also shown.
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Plate 3:  The Club Masa construction sand resources are located within the main Sigatoka Iron Sands Mining project area with significant additional volumes
occurring within the Sigatoka River and also on Koroua Island. Image provide courtesy of DMG March 2025.
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Plate 4 : The typical landform and site expressions of the dunes and landform areas at Club Masa
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Plate 5 : Test pitting works were completed for geotechnical and iron sands assessment.  As part of this work the material was also assessed for use as fine
aggregate.  This image shows the proportionally simple nature of the deposit and the continuity and homogeneity of the construction material resource area.
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Plate 6 : An image of the iron sands taken at surface at Kulukulu South.  The bulk of this material fits the grading for the production of fine aggregate pursuant
to AS 2758.1 with 8-10% fines (75 micron) and 2-3% oversize.   2.36mm and above materials will be removed by screening
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Plate 7 : When dry mining is finalised the deeper portions of the construction material resource will be extracted by conventional suction+/cutter dredge at
both Club Masa and within the Sigatoka River.
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Plate 7A : Typical dredge spoil which will be suitable as both coarse and fine aggregates and for a variety of other uses.
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Plate 8 : An image of a typical wash plant configuration with numerous manufacturers producing these types of plants.  Sand washing and screening plants
are quite a low level of complexity in contrast to conventional mine processing systems.
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Plate 9 : An image of geological homogeneity and continuity of the dune systems in the construction material resource area.
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Plate 10 : A further example of dune system morphology at Club Masa, with drilling for iron sands occurring in this image.
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Plate 10A: The area of dredge spoil located on a portion of the Club Masa resource area is outlined in orange.
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Plate 11A : Drill hole KKS 072 0-5 metres depth which illustrates the typical stratigraphy of the Club Masa area with clayey topsoil and clay encountered to 1 8
metres depth after which time fine clayey grey sands are encountered.
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Plate 11B : Drill hole KKS 072 5-8.5 metres depth showing variably graded grey silty sands, with minor clay rich units also occurring
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Plate 11C : Drill hole KKS 072 8.5 to 11.6 metres depth showing variably graded grey silty sands.
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Plate 11D : Drill hole KKS 072 8.5 to 14.6 metres depth transitioning into silty sandy clays from 13.3 m depth.
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Plate 12 : Drill hole location plan for the Club Masa area. The sections range between 130 and 150 metres part while drill holes spacing on section range
commonly between 60 and 100 metres between holes although in some areas are approximately 150 metres between holes.
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Plate 13 : Cross Section Northeast 1 (NE 1) which is located in the southeast of the project area. The geology has been colour coded for grain size with yellow
being finer grained sands and red being coarser sands.  The grey and green horizons are silty loams and clays.
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Plate 14 : Cross Section Northeast 2 (NE 2) which is located in the southeast of the project area. The geology has been colour coded for grain size with yellow
being finer grained sands and red being coarser sands.  The grey and green horizons are silty loams and clays.
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Plate 15 : Cross Section Northeast 3 (NE 3) which is located near the centre of the project area. The geology has been colour coded for grain size with yellow
being finer grained sands and red being coarser sands.  The grey and green horizons are silty loams and clays.
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Plate 16 : Cross Section Northeast 4 (NE 4) which is located near the centre of the project area. The geology has been colour coded for grain size with yellow
being finer grained sands
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Plate 17 : Cross Section Northeast 5 (NE 5) which is located near the centre of the project area. The geology has been colour coded for grain size with yellow
being finer grained sands
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Plate 18 : Cross Section Northeast 6 (NE 6) which is located in the northwest of the project area. The geology has been colour coded for grain size with yellow
being finer grained sands
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Plate 19 :  Northeast 7 (NE 7) which is located in the northwest project area. The geology has been colour coded for grain size with yellow being finer grained
sands.
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Plate 20 :  A concept pit (brown surface) using 1H to 3V batters or 180 for construction sand resource estimation and assessment was developed to assess the
continuity of the sand and validate the resource tonnes which are potentially available for extraction if/when approved.   The yellow cylinders are the drill holes
with hole numbers shown KK056 etc, while a colour section of the block model is also shown which delineates the different categories and mining assessments
horizons considered for extraction of material occurring on site.  North is to top centre of page while the pit is approximately 950 metres long northwest to
southeast.  This pit and mining area is not yet approved.
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Plate 21 :  A cross section of the concept pit (brown surface) with the block model and drill coverage shown.
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Plate 22 :  A drill hole cross section of the concept pit (brown surface) with drill coverage shown.  This cross section occurs in the northwest boundary area
which is why the pit geometry is warped KKS 079 and 080, as it wraps around the buffer zone.
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1.0 Introduction

1.1 Background

SLR Consulting (Australia) Pty Ltd (SLR) was commissioned by Dome Gold Mines Ltd, through

its subsidiary Magma Mines Pte Ltd, to complete an engineering and resource assessment for

the Sigatoka Construction Sands Project, located at the mouth of the Sigatoka River, Viti Levu,

Fiji.

The project area encompasses a series of Holocene coastal dune and deltaic sand bodies that

form part of a dynamic depositional system containing both magnetite-bearing iron sands and

high-quality quartzose construction sands. The work was undertaken to determine the

suitability of the construction sand fraction for engineering and concrete use, while integrating

existing geological, mineralogical and geotechnical datasets collected during prior exploration

and materials testing programs.  This report presents the scope, data review, analyses, and

findings of the current assessment, which includes:

�x Review and validation of drilling, sampling, and laboratory datasets;

�x Assessment of the geological and geomorphological framework;

�x Compilation and statistical analysis of construction-sand quality data;

�x Evaluation of petrographic, chemical, and physical properties;

�x Preparation of a volumetric resource appraisal of construction sand; and

�x Presentation of a technical report that addresses all material issues relevant to resource

and engineering evaluation.

The key personnel responsible for this study are:

Rodney Hall Huntley – Principal Resource Consultant, SLR Consulting – Project direction,

technical review, report authorship.

Timothy Hunter – Principal Mining Engineer, SLR Consulting – Data compilation, validation,

statistical analysis, and model preparation.
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1.2 Principal Sources of Information

DGM supplied SLR with the principal datasets and technical documentation used in this study.

These included:

�x Drill-hole, survey, assay, QA/QC, density, and geological data from all Sigatoka

exploration programs;

�x Laboratory test certificates (ALS Perth, Diamantina Laboratories, Boral Materials

Technical Services);

�x Petrographic and mineralogical reports prepared by Groundwork Plus (2019);

�x Published academic studies on the Sigatoka delta and dune complex (e.g. Dickinson et

al., 1998); and

�x Relevant planning, environmental and tenure documentation provided by DGM.

�x AMC Iron Sand Mine Planning and survey files.

�x Placer Consulting Pty Ltd, Sigatoka Iron sand Project Resource Estimate Report
(October 2020)

1.3 Project Location

The Sigatoka project is situated on the southern coast of Viti Levu, Fiji, near the town of

Sigatoka, approximately 60 km west of Suva and 120 km east of Nadi. The area lies within

Special Prospecting Licence SPL 1495, held by Magma Mines Pte Ltd, which covers the lower

Sigatoka River delta and adjacent coastal dune systems, including Koroua Island, Kulukulu, and

Club Masa.

Access is via sealed highway from Nadi or Suva to Sigatoka township, followed by local roads

to the project area. The site lies at elevations of 0–50 m ASL, within a tropical maritime climate

characterised by consistent temperatures and a wet-season monsoon from November to April.

Vegetation is a mixture of grassed dunes, scrub, and agricultural land, with the coastal dune

field partly stabilised and partly active.

Approximate coordinates of the project centre are: Latitude:  18° 10�< S Longitude:  177° 30�< E
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1.4 Context

This assessment has been undertaken in accordance with the Australasian Code for Reporting

of Exploration Results, Mineral Resources and Ore Reserves (JORC Code 2012) and relevant

Australian and Fijian standards for materials evaluation.

In completing the study, SLR Consulting has:

�x Adhered to JORC 2012 principles where applicable;

�x Undertaken appropriate due diligence and technical review of all datasets;

�x Relied on information provided in good faith by Dome Gold Mines Ltd and its

consultants; and

�x Relied on confirmation from the client that secure tenure and approvals are maintained

for SPL 1495.

1.5 Effective Date and Material Change

The effective date of this report is 17th December 2025, being the point at which all technical

data were verified and compiled by SLR Consulting. No material change in project status or

dataset completeness is known between the receipt of data and finalisation of this report.

1.6 Principal Sources of Information and Reliance on Other
Experts

SLR’s analysis is based on data and reports supplied by Magma Mines Pte Ltd and independent

laboratories. The firm has relied upon discussions with Dome Gold Mines’ project

management, prior technical studies by Groundwork Plus and Boral Materials Technical

Services, and peer-reviewed literature. Reasonable steps have been taken to confirm the

authenticity and completeness of all datasets; however, SLR Consulting cannot independently

verify every historical record and has relied on the accuracy of information provided.

1.7 Author of the Report

SLR Consulting (Australia) Pty Ltd is a multidisciplinary consultancy providing geotechnical,

geological, environmental, and resource services to the extractive and mining industries across
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the Asia–Pacific region. This assessment has been prepared primarily by the Brisbane office

with input from associated technical specialists.

The principal authors are:

�x Rodney Hall Huntley – Principal Resource Consultant, SLR Consulting (Australia) Pty

Ltd; responsible for auditing, validation, and technical authorship

�x Timothy Hunter – Principal Mining Engineer, SLR Consulting; responsible for data

compilation, spatial validation, and statistical analysis.

Both are Members of the Australian Institute of Geoscientists in good standing and meet the

definition of Competent Person under JORC 2012 for the work described herein.

1.8 Independence

Neither SLR Consulting nor the authors hold any material interest in Dome Gold Mines Ltd or

its subsidiaries. The professional relationship is one solely of client and independent

consultant.

Fees for this report are charged at commercial rates and are not contingent on its findings or

conclusions. No employee of SLR Consulting is a director, officer, or shareholder of Dome Gold

Mines Ltd. There is no agreement for preferential or future work beyond this commission.

1.9 Declarations

This report has been prepared by SLR Consulting at the request of Dome Gold Mines Ltd for

the sole purpose of providing an independent technical assessment of the Sigatoka

Construction Sands Project. The opinions and conclusions herein are made in good faith based

on the data available as of October 2025. SLR Consulting will receive professional

remuneration for time and expenses only; no other benefit or contingent fee is associated with

this assignment.

1.10 Reliance on Other Experts

In preparing this assessment, SLR has relied on information provided by Dome Gold Mines

Ltd, its consultants, and independent laboratories (ALS, Diamantina, BMTS). Where practicable,
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data was cross-checked against published references and industry standards. The Competent

Person responsible for this report is Rodney Hall Huntley (MAIG 3368).

1.11 Data Review

Based on the data review undertaken, SLR Consulting concludes that:

�x The level of investigation is commensurate with the project stage and available

datasets;

�x Sampling, assay, and QA/QC programs are adequately documented;

�x Drilling and survey data are sufficient to describe deposit geometry and grade

continuity

�x Results are consistent with the reported geological and geomorphological model;

and

�x The data is of sufficient quality to support a credible engineering and resource

evaluation for the Sigatoka Construction Sands Project.

1.12 Survey Reference Data

�x Coordinate System: FGD 1986 / UTM Zone 60 S

�x Projection: Transverse Mercator=

�x Datum: WGS 84 (Fiji Grid Transformation applied)
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2.0 Geological Setting and Mineralisation

2.1 Regional Geological Setting

The Sigatoka Basin occupies a unique geomorphic and geological position on the southern

coast of Viti Levu, representing the only major river delta on the island associated with a

laterally extensive, fully developed coastal dune complex. The basin reflects long-term

interaction between tectonic stability, high sediment supply, and persistent coastal and aeolian

reworking during Quaternary sea-level oscillations.

2.1.1 Regional Bedrock Framework

The Sigatoka River drains a geologically heterogeneous hinterland dominated by:

�x Mafic to intermediate volcanic sequences (basaltic and andesitic lavas and tuffs),

�x Granitic to dioritic intrusive bodies, and

�x Metamorphic basement and volcaniclastic sedimentary units.

Progressive weathering and erosion of these lithologies generate a detrital assemblage

dominated by quartz, feldspar, and lithic fragments, with accessory heavy minerals including

magnetite and ilmenite. Mechanical breakdown during fluvial transport preferentially liberates

the sand-sized fraction, while finer silts and clays are transported further offshore or retained

in low-energy floodplain and estuarine settings.

2.1.2 Basin Evolution and Sediment Supply

Regional stratigraphic and geomorphic studies (Houtz, 1960; Rodda, 1993; Dickinson et al.,

1998) indicate that the Sigatoka delta developed primarily during the Holocene highstand,

following post-glacial sea-level rise. During this period:

�x sustained fluvial sediment supply promoted delta progradation,

�x wave and longshore drift redistributed sands along the coast, and

�x persistent southeasterly trade winds drove inland aeolian transport, forming the

extensive dune system.
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Importantly, the region has experienced minimal neotectonic deformation during the

Holocene, meaning sedimentary processes rather than structural controls dominate deposit

geometry, continuity, and thickness. This tectonic quiescence has allowed the preservation of

laterally continuous sand bodies over kilometre-scale extents.

2.2 Site Geology and Stratigraphy

At the project scale, the Club Masa Construction Sands deposit is hosted within a Quaternary

sedimentary sequence that records progressive transition from fluvial–deltaic to coastal–

aeolian depositional environments. The stratigraphy is regionally persistent, gently undulating,

and exhibits no significant faulting or folding, which is critical to resource confidence and

extraction predictability.

2.2.1 Stratigraphic Architecture

Four principal stratigraphic units have been identified within the Club Masa area.

Upper Dune Sands (Aeolian Facies)

The uppermost unit comprises fine- to medium-grained quartzose sand, light grey to buff in

colour, loose to slightly compacted, and exhibiting well-developed aeolian sorting. Grain

shapes are predominantly sub-rounded to rounded, with a narrow particle-size distribution

and very low fines content.

These sands form the dominant geomorphic expression of the dune field and represent the

primary target for dry mining above the water table. Their depositional origin results in:

�x high lateral continuity,

�x low internal variability,

�x minimal clay contamination, and

�x favourable particle shape for concrete and mortar applications.

From a construction materials perspective, this unit is highly homogeneous and displays

predictable behaviour during washing, screening, and handling.

Alluvial and Deltaic Sands
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Underlying and locally interfingering with the dune sands are alluvial and deltaic sand units,

comprising fine to medium sand with variable silt content and rare thin clay lenses. These

sediments reflect episodic channel migration and overbank deposition during delta

progradation phases.

Localised ferruginous cementation has been observed, particularly near palaeo-water table

positions; however, this cementation is discontinuous, weak, and does not materially reduce

diggability or processing performance. These sands typically occur at or below the current

groundwater level and are expected to be recovered by dredging where extraction extends

below the water table.

Marine Marginal Sands

Towards the seaward margin of the deposit, the stratigraphy transitions into well-sorted,

rounded marine sands, reflecting higher-energy wave and longshore drift environments. These

sands contain minor concentrations of magnetite and ilmenite, with heavy mineral content

decreasing inland due to progressive hydraulic winnowing.

This facies represents the transitional zone between the deltaic system and the aeolian dune

field and forms part of the coupled iron sands and construction sands extraction sequence.

Basal Clays and Silts

The basal unit comprises plastic clays and silts, interpreted as estuarine and floodplain deposits

associated with earlier delta development phases. These materials form a natural basal

boundary to the sand resource and are not considered prospective for construction material

purposes. Their presence provides a clear geological termination to the resource model.

2.3 Localised Geological Issues and Variability

While the overall geological setting is simple and laterally continuous, several localised

geological factors are relevant to resource estimation, mine planning, and processing.

2.3.1 Groundwater and Saturation Effects

The groundwater table is typically encountered at approximately 2–3 m below AMSL, with

seasonal fluctuations linked to rainfall and river stage. Above the water table, sands are free-
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draining and suitable for dry excavation. Below the water table, sands remain loose and non-

cohesive, requiring dredging but showing no evidence of adverse geotechnical behaviour such

as collapse or excessive fines migration.

2.3.2 Grain Size and Fines Distribution

Minor vertical variation in grain size occurs across stratigraphic boundaries, with slightly higher

silt contents observed in the lower alluvial units. These variations are predictable and laterally

continuous, allowing for straightforward blending or selective processing if required.

Importantly, fines contents remain within acceptable limits for construction aggregate

following standard washing.

2.3.3 Heavy Mineral Content

Residual magnetite and ilmenite are present at low concentrations within portions of the

marine marginal and lower deltaic sands. From a construction materials perspective, these

minerals are inert and non-reactive.

2.3.4 Dredge Spoil and Anthropogenic Disturbance

Portions of the Club Masa area contain historic dredge spoil  associated with river desilting

activities. This material is heterogeneous relative to the in situ dune sands but has been

estimated separately and is expected to yield a high proportion of usable sand and gravel

following reprocessing. Dredge spoil does not compromise the geological integrity of the

primary dune resource.

2.4 Mineralisation Style and Controls

Construction sand resources at Club Masa are purely sedimentological in origin, with

distribution controlled by depositional environment rather than structural or lithological traps.

The key controls on sand thickness, quality, and continuity are:

�x distance from palaeo-shorelines and dune crests,

�x duration and intensity of aeolian reworking,

�x hydraulic energy during fluvial and marine deposition.
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The resulting deposit geometry is simple, predictable, and laterally continuous, with low

coefficients of variation for key material properties. This geological simplicity underpins the

confidence in extrapolation between data points and supports classification of the

construction sands resource at an Indicated confidence level when aligned with JORC

terminology.

2.5 Geological Confidence Summary

From a geological perspective, the Club Masa Construction Sands deposit represents a mature,

well-understood coastal dune system with:

�x demonstrable stratigraphic continuity,

�x minimal structural complexity,

�x low-grade variability, and

�x clear geological boundaries.

These attributes materially reduce geological risk and provide a robust foundation for resource

estimation, mine planning, and staged development.

2.6 Geological Risk Register

The Club Masa Construction Sands deposit is geologically simple and laterally continuous;

however, as with the majority of sediment-hosted resources, certain geological factors have

the potential to influence resource confidence, mine planning, and processing performance.

The key geological risks identified for the project, together with their assessed likelihood,

potential impact, and mitigation measures, are summarised below.

2.6.1 Localised Variability in Fines Content

Risk Description:  Minor vertical and lateral increases in silt and clay content may occur within

the lower alluvial and deltaic sand units, particularly near stratigraphic contacts or palaeo-

water table positions.

Likelihood:  Low

Impact:  Low to Moderate (processing efficiency rather than resource volume)
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Mitigation:

�x Fines variability is predictable and stratigraphically constrained.

�x Standard washing and classification circuits are effective at fines removal.

�x Routine grade control sampling during mining will allow blending where required.

Residual Risk: Low

2.6.2 Groundwater Level Variability

Risk Description:  Seasonal or event-driven fluctuations in groundwater level may locally affect

the transition between dry mining and dredging conditions.

Likelihood: Moderate Impact:  Low (operational, not geological)

Mitigation:

�x Groundwater levels are shallow but stable, typically encountered at 2–3 m below AMSL.

�x Deposit geometry and material characteristics remain unchanged under saturated

conditions.

�x Mining methodology already incorporates dredging below the water table.

Residual Risk: Low

2.6.3 Localised Ferruginous Cementation

Risk Description:  Discontinuous ferruginous cementation may occur within portions of the

alluvial sand unit, potentially affecting diggability or processing efficiency at a local scale.

Likelihood:  Low

Impact:  Low

Mitigation:

�x Cementation is weak, spatially limited, and readily broken down during excavation and

screening.
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�x No evidence of laterally extensive indurated horizons has been identified in drilling or

test pitting.

Residual Risk: Negligible

2.6.4 Dredge Spoil Heterogeneity

Risk Description:  Historic dredge spoil within portions of the Club Masa area may be more

heterogeneous than in situ dune sands, with mixed grain sizes and variable gravel content.

Likelihood:  Moderate (localised)

Impact:  Low to Moderate (processing flexibility)

Mitigation:

�x Dredge spoil volumes are limited and have been estimated separately from the primary

resource.

�x Material testing indicates a high proportion of usable sand and gravel following

reprocessing.

�x Selective mining and stockpiling strategies can be applied if required.

Residual Risk: Low

2.6.5 Heavy Mineral Residuals in Construction Sands

Risk Description:  Low concentrations of magnetite and ilmenite may remain in portions of

the marine marginal sands following heavy mineral extraction.

Likelihood:  Low

Impact:  Low

Mitigation:

�x Heavy mineral content decreases landward and is generally low in the construction

sand fraction.

�x Residual heavy minerals are inert and non-reactive from a construction materials

perspective.
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�x Processing circuits are designed to preferentially remove heavy minerals prior to sand

production.

Residual Risk: Negligible

2.6.6 Geological Boundary Definition

Risk Description:  Uncertainty in the precise interface between basal clays/silts and overlying

sands could locally affect recoverable thickness at the margins of the resource.

Likelihood:  Low Impact:  Low

Mitigation:

�x Basal clay units are regionally continuous and readily identifiable in drilling.

�x Conservative geological boundaries have been adopted in the resource model.

�x Any local variation is unlikely to materially affect overall resource volumes.

Residual Risk: Low

2.6.7 Diopside Content in Construction Sands

Risk Description : Diopside (CaMgSi�§O�«), a clinopyroxene mineral derived from mafic to

intermediate source rocks within the Sigatoka catchment, occurs as a minor accessory

component within portions of the construction sands. Diopside can sometimes be queried in

construction materials assessments due to misconceptions regarding alkali–silica reactivity

(ASR) or aggregate durability.

Likelihood :  Low

Potential Impact  : Low (materials compliance and durability perception rather than

performance)

Assessment and Mitigation : Petrographic assessment and aggregate testing completed by

Boral Construction Materials confirm that diopside occurs at low, accessory levels and as well-

crystallised grains. Diopside is a stable crystalline silicate and is not recognised as a reactive

silica phase under AS 2758.1, ASTM C295, ASTM C1260 or international ASR assessment

frameworks. Concrete trials indicate no adverse impact on workability, strength development,
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or durability indicators. Standard washing and screening processes are sufficient to manage

any associated fines. No additional processing controls are required.

Residual Risk : Negligible

2.6.8 Magnetite Content in Construction Sands

Risk Description : Residual magnetite may remain within portions of the construction sands

following upstream heavy mineral separation, particularly within marine marginal and lower

deltaic sand facies.

Likelihood :  Low

Potential Impact : Low (aesthetic and processing considerations only)

Assessment and Mitigation : Magnetite is a dense, inert, and chemically stable mineral and

is not deleterious from a concrete performance or durability perspective. Residual magnetite

content within the construction sand fraction is low and does not affect grading, strength, or

long-term durability. Magnetite is non-reactive with cementitious binders and does not

contribute to ASR or sulphate-related reactions. Where required, processing circuits can

further reduce magnetite content through magnetic separation; however, based on testwork

results, this is not considered necessary for compliance with construction aggregate

specifications.

Residual Risk : Negligible

2.6.9 Magnesio-Hornblende Content in Construction Sands

Risk Description :  Magnesio-hornblende, a calcic amphibole mineral sourced from volcanic

and metamorphic lithologies within the Sigatoka River catchment, occurs as a minor accessory

phase within the construction sands. Amphiboles are occasionally queried due to confusion

with asbestos-form minerals or perceived durability concerns.

Likelihood :  Low

Potential Impact :  Low (perception-based rather than technical)
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Assessment and Mitigation:  Petrographic assessment by Boral Construction Materials

confirms that magnesio-hornblende occurs as discrete, non-asbestiform crystalline grains. It is

a hard, durable silicate mineral and is not associated with alkali–silica reactivity or deleterious

breakdown during processing or service life. No adverse effects on concrete workability,

strength, or durability were identified in testing.  Magnesio-hornblende is not classified as a

deleterious constituent under Australian or international construction aggregate standards. Its

presence at the observed concentrations does not warrant special handling or processing

controls.

Residual Risk : Negligible

2.6.10 Overall Geological Risk Statement

From a geological perspective, the Club Masa Construction Sands deposit is assessed to carry

low overall geological risk. The deposit is laterally continuous, stratigraphically simple, and well

understood, with no structural complexity or unpredictable mineralisation controls. Identified

geological risks are localised, manageable, and primarily operational rather than resource-

defining in nature. None are considered material impediments to resource confidence,

extraction, or processing when appropriate controls are applied.
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3.0 Geomorphology
The Sigatoka delta and associated dune system represent a mature, process-dominated

coastal geomorphic system developed through long-term interaction between fluvial

sediment delivery, marine reworking, and aeolian transport. The present-day landforms reflect

Quaternary sea-level fluctuations, sustained sediment supply from the Sigatoka River

catchment, and a prevailing southeasterly trade-wind regime that has promoted extensive

inland sand transport.

The resulting geomorphic architecture comprises a mosaic of depositional environments that

are laterally extensive, readily identifiable in the field and on aerial imagery, and predictable in

terms of sediment character. This geomorphic simplicity and continuity underpin confidence

in resource delineation and support selective extraction strategies where required.

Three principal geomorphic units have been identified within the Sigatoka Project Area and

the Club Masa resource domain.

Active Delta Plain

The active delta plain encompasses the modern Sigatoka River channels, levees, floodplains,

and associated overbank deposits. This unit is characterised by:

�x fine to medium fluvial sands,

�x interbedded silts and minor clays in low-energy overbank areas, and

�x localised gravelly lenses associated with channel thalwegs and point bars.

Sedimentation within the active delta plain is strongly controlled by seasonal discharge

variability, with higher-energy flood events delivering coarser material to channel margins and

lower-energy conditions promoting silt and clay deposition in interdistributary areas. These

sediments are generally less well sorted than dune sands and display higher vertical variability

in grain size and moisture content.

From a construction materials perspective, delta plain sediments are suitable for recovery

where dredging or desilting operations are planned; however, they may require greater

processing and classification relative to dune sands to achieve consistent grading. Their spatial
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distribution is well constrained by geomorphic mapping and drilling, allowing exclusion or

targeted blending where appropriate.

Inner Dune Field

The inner dune field forms the dominant geomorphic feature within the Club Masa resource

area and consists primarily of Holocene parabolic and transverse dunes developed through

aeolian deflation of deltaic sands and subsequent landward transport. Dune crests and swales

are readily apparent in topography and aerial imagery, with individual dune ridges extending

laterally for hundreds of metres.

Sediments within the dune field are typified by:

�x fine to medium, well-sorted quartzose sands,

�x low fines content,

�x sub-rounded to rounded grain shapes, and

�x uniform mineralogical composition.

Aeolian processes promote repeated sorting and winnowing, resulting in highly homogeneous

material with minimal vertical or lateral variation. Compaction within the dune sands increases

modestly with depth due to self-weight and minor post-depositional moisture cycling, but

remains low overall, facilitating ease of excavation.

This geomorphic unit represents the primary target for construction sand extraction,

particularly for dry mining above the groundwater table. Its predictable geometry, consistent

material properties, and limited internal heterogeneity significantly reduce geological and

operational risk.

Outer Barrier and Beach Ridge System

The outer barrier and beach ridge system occupies the seaward margin of the delta and reflects

wave-dominated coastal processes, including longshore drift and shoreline progradation. This

unit comprises a series of low-relief, laterally continuous beach ridges and strandlines that

record successive shoreline positions during Holocene sea-level stabilisation.

Sediments in this environment are:

�x well sorted and rounded,

�x medium-grained relative to inland dune sands, and
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�x locally enriched in heavy minerals, including magnetite and ilmenite, due to hydraulic
concentration in high-energy swash zones.

The progressive westward progradation of the barrier system is consistent with longshore

sediment transport patterns along the southern Viti Levu coastline. This unit forms a

transitional geomorphic zone between the active delta and the aeolian dune field and is

integral to understanding the spatial distribution of both iron sands and construction sands.

From a resource perspective, the outer barrier sands are suitable for construction material

recovery following heavy mineral separation and provide a natural interface between mineral

sands and aggregate production streams.

Geomorphic Controls on Material Properties

The geomorphic framework exerts a first-order control on key material properties relevant to

construction sand production, including:

�x grain size distribution, with increasing sorting and uniformity from delta plain to dune

crest;

�x bulk density, which tends to increase slightly in lower-lying, water-saturated

environments;

�x moisture content, highest within the delta plain and lowest in elevated dune sands;

and

�x degree of compaction, increasing with depth and proximity to persistent saturation.

These variations are systematic, laterally continuous, and readily anticipated based on

geomorphic position. As such, they do not introduce uncertainty into resource estimation but

instead provide a robust framework for selective mining, blending, and process optimisation.

Implications for Resource Delineation and Mining

The clear expression and continuity of geomorphic units across the Sigatoka Project Area allow

reliable extrapolation of material properties between data points. The simplicity of the

geomorphic architecture supports confidence in volume estimation and underpins

classification of the construction sands resource at an Indicated level when aligned with JORC

terminology.
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Furthermore, the geomorphic setting facilitates staged development, with dry mining of

elevated dune sands transitioning naturally to dredging within lower-lying deltaic

environments as required, without introducing material geological uncertainty.
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4.0 Previous Work

4.1 Early Reconnaissance and Government Surveys (1960s)

The Sigatoka delta and associated dune field were first investigated in a geological context

during the early 1960s, when reconnaissance mapping by the Fiji Geological Survey, notably

R.E. Houtz (1960), identified magnetite-bearing coastal and dune sediments at the mouth of

the Sigatoka River. These early investigations were undertaken primarily to document regional

geology, coastal geomorphology, and sediment provenance rather than to define mineral

resources.

Fieldwork during this period consisted largely of:

�x reconnaissance traverses,

�x shallow auger pits and hand-dug exposures,

�x qualitative observations of dune morphology and sediment character, and

�x limited mineralogical descriptions of heavy mineral content.

These surveys established the genetic link between the Sigatoka River catchment and the

coastal dune system, recognising that fluvial delivery of sand-sized material followed by

marine and aeolian reworking was responsible for the formation of the extensive dune

complex. Importantly, no systematic drilling, density determination, or volumetric modelling

was undertaken, and no quantitative resource estimation was attempted.

4.2 Academic and Geomorphological Studies (1970s–1990s)

During the 1970s to 1990s, a number of academic and government-led studies focused on the

geomorphology, sedimentology, and Holocene evolution of the Sigatoka dune field and delta.

These included regional syntheses by Rodda (1993) and later detailed sediment provenance

and tectonic context studies by Dickinson et al. (1998).

The emphasis of these works was on:

�x establishing the Holocene age of the dune system,
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�x understanding the interaction between fluvial sediment supply, sea-level change, and

aeolian transport,

�x documenting dune morphology, ridge alignment, and progradation patterns, and

�x placing the Sigatoka system within the broader tectonic and sedimentary framework
of Viti Levu.

While these studies provided critical insight into the scale, continuity, and maturity of the dune

system, they remained descriptive rather than quantitative. Sampling density was low, drilling

was minimal or absent, and material performance testing was not undertaken. As such, these

works did not generate datasets suitable for resource estimation but laid an important

conceptual foundation for later exploration.

4.3 Initial Commercial Exploration and Licence Granting (Early
2010s)

Modern commercial exploration commenced in the early 2010s following the granting of

Special Prospecting Licence SPL 1495 to Magma Mines Pte Ltd, a wholly owned subsidiary of

Dome Gold Mines Ltd (DGM). This marked the transition from academic and reconnaissance

studies to targeted mineral evaluation.

Early exploration programs were designed to confirm:

�x the lateral extent of magnetite-rich sands,

�x the continuity of sand bodies across the Kulukulu, Koroua Island and Club Masa

areas, and

�x the suitability of both magnetic and non-magnetic fractions for potential commercial

extraction.

These programs included:

�x surface grab sampling and shallow test pitting,

�x limited auger drilling,

�x geomorphic and topographic mapping, and
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�x preliminary mineralogical screening.

Results confirmed the presence of multiple sand facies suitable for heavy mineral recovery and

identified that the non-magnetic fraction exhibited characteristics consistent with high-quality

construction sand. However, drilling density and analytical scope remained insufficient to

support formal resource estimation.

4.4 Placer Consulting Sonic Drilling and Resource Definition
(2020)

A step-change in data quality and confidence occurred with the work undertaken by Placer

Consulting Pty Ltd (2020). Placer executed extensive sonic drilling programs across the Koroua

Island and Club Masa domains, comprising in excess of 140 drill holes and approximately 2,800

metres of continuous core.

This program represented the first systematic, high-quality subsurface investigation of the

Sigatoka sands and included:

�x continuous lithological logging,

�x magnetic susceptibility measurements,

�x laboratory grain-size analysis,

�x heavy mineral separation and quantification,

�x XRF and SEM-based mineralogical characterisation, and

�x DGPS-controlled collar surveys tied to high-resolution topography.

The sonic drilling methodology provided excellent sample recovery and minimal disturbance,

allowing reliable characterisation of vertical stratigraphy, sand facies transitions, and basal clay

boundaries. The resulting dataset formed the basis for iron sands resource estimation and,

critically, provided the first defensible volumetric and material dataset from which a

construction sands resource could be derived.
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4.5 Construction Materials Testing and Performance Assessment
(BMTS, 2022)

In parallel with Placer’s geological work, Boral Materials Technical Services (BMTS, 2022)

undertook a detailed assessment of the construction-sand fraction. This program focused

specifically on engineering performance rather than mineral grade and included:

�x particle size distribution and grading envelopes,

�x fines content and plasticity testing,

�x petrographic analysis (ASTM C295–style),

�x chemical screening for deleterious constituents, and

�x concrete and mortar performance trials.

BMTS testing demonstrated that the non-magnetic sands from the Sigatoka system:

�x meet key Australian and New Zealand construction aggregate standards,

�x show no deleterious mineralogical behaviour (e.g. ASR),

�x possess favourable particle shape and durability, and

�x are comparable in quality to established dune-sand sources in New South Wales.

The testing program addressed the properties that most directly control concrete behaviour:

grading, fines, mineralogy, and performance in trial mixes.

4.5.1 Particle Size Distribution and Grading

�x The Sigatoka sands exhibit a well-graded fine aggregate profile, consistent with high-

quality dune-derived sands.

�x Grading curves fall within, or are readily adjustable to fall within, typical specification

envelopes for concrete fine aggregate through washing and screening.

�x The sands demonstrate good consistency, reflecting the laterally continuous and

geomorphically simple dune system.
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Implication: Grading characteristics are suitable for concrete manufacture and comparable to

established coastal dune sands used in Australia.

4.5.2 Fines Content and Clay Behaviour

�x Fines content is generally low and manageable, with limited clay contamination.

�x Any fines present are predominantly removable through standard washing processes.

�x No problematic plastic clays were identified in the construction sand fraction.

Implication: The material does not present elevated risks of excessive water demand, poor

workability, or strength loss due to clay contamination.

4.5.3 Petrography and Mineralogical Composition

�x The sand is quartz-dominant, with minor feldspar and lithic fragments typical of

volcanic island arc provenance.

�x Accessory minerals identified include magnetite, ilmenite, diopside, and magnesio-

hornblende, occurring at low concentrations.

�x Importantly:

o No reactive or deleterious forms of silica were identified.

o Diopside and magnesio-hornblende were confirmed as non-problematic for

fine aggregate use.

o Residual magnetite content does not adversely affect concrete performance.

Implication: From a petrographic perspective, the sands are mineralogically stable and suitable

for use in concrete.

4.5.4 Alkali–Silica Reactivity (ASR) Risk

�x Petrographic observations did not identify mineralogical features associated with

elevated ASR risk.

�x Quartz grains are predominantly crystalline and stable.
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�x No cryptocrystalline, strained, or amorphous silica phases were observed at levels of

concern.

Implication: ASR risk is considered low, subject to standard verification consistent with

concrete durability practice.

4.5.5 Concrete and Mortar Performance Trials

�x Trial concrete and mortar mixes incorporating the Sigatoka sands demonstrated:

o Acceptable workability

o Normal water demand

o No adverse effects on strength development

�x Performance was comparable to that of sands routinely supplied by Boral from

established Australian sources.

Implication: The sands are functionally suitable for use as fine aggregate in concrete, not just

theoretically compliant.

4.5.6 Variability and Production Considerations

�x Minor variability in grading and fines is correlated with geomorphic position (e.g. dune

crest vs swale), not random heterogeneity.

�x This variability is considered predictable and manageable through selective mining,

washing, and blending.

�x No fatal processing constraints were identified.

Implication: Quality consistency can be achieved with routine operational controls.

4.5.7 Overall Conclusions

Boral concluded that the Sigatoka non-magnetic sands are suitable for use as fine aggregate,

subject to standard aggregate processing and quality control. The material is comparable in

quality and performance to well-established dune sands used in Australian concrete supply

chains.
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�x AS 2758.1 is a performance-based standard that relies on testing outcomes rather than

prescriptive mineralogical thresholds.

�x The Boral assessment demonstrates compliance with the intent of relevant AS 2758.1 clauses

through direct testing and performance verification.

�x Ongoing compliance is contingent on routine production testing and quality management, as

addressed in the Sigatoka Quality Management Plan (QMP).

�x This table does not imply blanket or unconditional compliance but documents how available

evidence supports suitability subject to standard industry controls.

4.5.8 Interpretive Commentary

The Sigatoka dune sands exhibit geomorphic simplicity and continuity comparable to the

Stockton and Stradbroke Island dune systems, both of which have supported long-term

production of fine aggregate for concrete and civil construction. As with these Australian

analogues, sand quality at Sigatoka is primarily controlled by geomorphic position (crest,

slope, swale) rather than structural or lithological complexity.

While the Sigatoka sands reflect a more diverse provenance due to the volcanic hinterland of

Viti Levu, petrographic and performance testing demonstrate that this does not translate into

deleterious behaviour for fine aggregate applications. In this respect, Sigatoka aligns with

other globally exploited dune-derived sands, where material performance is governed more

by sorting, grading, and fines content than by minor mineralogical variability.

Importantly, the comparison is not intended to imply equivalence in scale or operational

maturity, but rather to demonstrate that the geological model, expected variability, and quality

management challenges at Sigatoka are well understood and consistent with established

dune-sand operations elsewhere.

4.6 AMC Mine Scheduling 2024

AMC Consultants have completed mine planning however only the digital files were available

at the time of writing and no detailed report could be considered as a part of this work.  This

work remains a gap in reporting continuity however only AMC assessed Iron Sand issues and

grades and this lack of data does not materially impact the construction sand resource

estimate work.
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4.7 Previous Resource Estimates and Reporting Context

Prior to the current assessment, no formal JORC-compliant resource estimate had been

published specifically for the Sigatoka Construction Sands. Internal estimates prepared as part

of the iron sands project (Placer Consulting, 2020) focused primarily on heavy mineral

inventory and did not separately quantify the non-magnetic sand fraction as a construction

material.

Similarly, BMTS assessments were engineering evaluations rather than volumetric resource

estimates. While these works provided essential inputs—including density, grading, and

performance data—they did not constitute a resource estimate in the JORC sense.

4.7.1 Current Assessment (SLR Consulting, 2025)

The present assessment by SLR Consulting (2025) builds directly upon the cumulative body of

work described above. All available geological, geotechnical, geomorphic, and laboratory

datasets have been compiled, verified, and integrated into a unified geological model to

support a quantitative construction sands resource estimate.

This represents the first systematic and transparent construction sands resource assessment

for the Sigatoka Project, aligned with JORC (2012) reporting principles and informed by more

than a decade of progressively improving data quality and understanding.

4.7.2 Summary of Exploration Maturity

In summary, the Sigatoka Construction Sands project has progressed through:

1. Reconnaissance identification (1960s),

2. Conceptual and geomorphic understanding (1970s–1990s),

3. Initial commercial validation (early 2010s),

4. High-quality subsurface definition (Placer, 2020),

5. AMC whom have completed mine planning work which is not included in this report,

and

6. Engineering performance confirmation (BMTS, 2022),
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culminating in the present Indicated-level construction sands resource assessment.
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5.0 Sampling Techniques and Data

5.1 Overview and Applicability to Construction Sands

The Placer Consulting drilling, sampling, logging, and QA/QC framework was designed for

heavy mineral sands but is directly applicable to construction sand assessment, particularly for:

�x sand fraction continuity,

�x grading consistency,

�x fines distribution,

�x density assignment,

�x and confidence in volumetric estimation.

The dataset underpinning the Club Masa and Koroua Island deposits provides systematic,

repeatable, and well-documented sand fraction data, suitable for defining construction sand.

5.2 Drilling Techniques

All drilling informing the Placer resource estimate was completed using sonic drilling,

producing a 63.5 mm continuous core recovered in 1.5 m runs, across both unconsolidated

and semi-consolidated sediments.

Relevance to construction sands:

�x Sonic drilling is considered best practice for unconsolidated sand deposits due to high

recovery, minimal sample disturbance, and reduced fines loss.

�x Continuous core recovery allows direct observation of:

o grain-size transitions,

o clay seams,

o gravel lenses,

o moisture variation.
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This drilling method provides superior confidence  in sand fraction continuity compared with

auger or slurry-based techniques.

5.3 Sampling Techniques

Sampling was conducted on continuous core intervals, with core extruded onto PVC trays

immediately after drilling. Where cohesive clays impeded extrusion, controlled sonic vibration

was applied to recover intact material.  Each interval was:

�x visually logged,

�x physically examined,

�x and subsampled in a controlled manner.

Construction sand implications:

�x Preservation of natural grain-size distribution.

�x Reduced bias in fines content due to minimal washout.

�x Representative recovery of sand–slimes transitions critical to aggregate specification

compliance.

5.4 Drill Sample Recovery

Core recovery was monitored using rod penetration measurements, with explicit recognition

of potential “sloth” (material falling back into upper barrels during rod withdrawal). This was

identified visually and distinguished from in-situ material during logging.

Implications for construction sands:

�x High recovery confidence in sand-dominated intervals.

�x Recognition and management of potential recovery artefacts.

�x Conservative treatment of ambiguous intervals, supporting defensible volume

estimation.
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5.5 Logging Procedures

Logging was completed by site geologists, using:

�x project-specific lithological codes,

�x standardised lookup tables,

�x continuous photographic records,

�x and multiple magnetic susceptibility readings per interval (averaged).

Core was:

�x measured for recovery,

�x catalogued,

�x photographed,

�x archived

Construction sand relevance:

�x Detailed lithological logging enables:

o discrimination between dune, fluvial, and marginal marine sand facies,

o identification of clay-rich or gravelly zones affecting aggregate quality.

�x Magnetic susceptibility, while HM-focused, provides indirect support for identifying

cleaner quartz-rich sand domains.

5.6 Sub-sampling and Sample Preparation

Each core interval was split as follows:

�x 50% retained as reference core,

�x 25% used for primary analysis,

�x 25% reserved as a duplicate or archive split.

Samples were:

�x double-bagged,
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�x tagged with duplicate identifiers,

�x securely stored,

�x and transported under controlled conditions to Australian laboratories

Placer MRE October 2020

Construction sand implications:

�x Enables retrospective testing (e.g. grading, petrography, durability).

�x Preserves material for future compliance or dispute resolution testing.

�x Supports auditability and re-analysis.

5.7 Quality of Assay Data and Laboratory Tests

Although developed for HM analysis, the QA/QC program provides strong assurance for sand

fraction data:

�x Field duplicates: one per drill hole.

�x Laboratory replicates: ~1 in 25.

�x Certified standards: ~1 in 40.

Performance statistics:

�x Sand fraction (38 �Ìm – 1 mm) showed very high precision:

o 98% of duplicate pairs within ±20% relative difference.

�x Slimes and sand fractions demonstrated materially better precision than coarse

screened fractions.

Key construction sand takeaway:

�x The sand fraction—the primary construction material—exhibits high analytical

repeatability.

�x Variability is systematic and facies-controlled, not random.
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5.8 Verification of Sampling and Assaying

Significant Intersections

Umpire assays confirmed:

�x high precision in high-grade intervals,

�x minor systematic bias at low grades,

�x no material impact on confidence for volumetric modelling of sand fractions

Twinned Holes

Twin drilling demonstrated:

�x low variability in sand fraction results,

�x moderate variability in HM and slimes,

�x high variability confined to coarse fractions (>1 mm), which are not primary

construction sand targets.

5.9 Data Validation and Handling

All geological, sampling, and assay data were:

�x cross-validated,

�x visually inspected,

�x corrected where transcription or formatting errors were identified,

�x and migrated into a secure master database.

Downhole intervals were regularised to 1 m composites for modelling consistency.

Construction sand relevance:

�x Ensures volumetric calculations are not distorted by irregular sampling.

�x Provides consistent vertical resolution appropriate for shallow, laterally continuous

sand bodies.
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5.10 Location of Data Points

All drill collars were surveyed using licensed surveyors with DGPS, achieving ±0.02 m accuracy

in plan and elevation, tied to Fiji Map Grid coordinates and a transformed DTM surface. This

level of accuracy exceeds typical requirements for construction sand resource estimation and

materially supports Indicated classification.

5.11 Relevance to Construction Sands Assessment

While the analytical workflow was originally developed to support heavy mineral evaluation,

the resulting datasets also provide valuable information relevant to the construction sands

assessment, including:

�x confirmation of low deleterious element concentrations,

�x consistency of non-magnetic sand composition, and

�x corroboration of petrographic and materials testing outcomes.

Accordingly, the Placer Consulting sample preparation and analytical procedures are

considered fit-for-purpose for supporting geological interpretation and resource assessment

of the Sigatoka Construction Sands at the current level of confidence.
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6.0 Geological Setting and Mineralisation

6.1 Regional Geological and Geomorphic Context

Placer Consulting identifies the Sigatoka Project as occupying a unique geomorphic setting on

Viti Levu, representing the island’s only major river delta associated with a laterally extensive

coastal dune system

Placer MRE October 2020

. This setting reflects sustained interaction between:

�x high fluvial sediment supply from a geologically heterogeneous hinterland,

�x wave-dominated coastal reworking, and

�x persistent aeolian transport forming inland dune complexes.

From a construction sand perspective, this regional context is significant because it promotes:

�x repeated mechanical reworking of sand-sized particles,

�x preferential removal of silts and clays,

�x and the development of laterally continuous, well-sorted sand bodies.

Placer notes that the region has experienced minimal tectonic deformation during the

Holocene, meaning deposit geometry is governed by sedimentary processes rather than

structural controls. This absence of faulting or folding underpins the predictable thickness and

continuity of sand units critical to volumetric resource estimation.

6.2 Regional Bedrock Framework and Sediment Provenance

The Sigatoka River drains a geologically diverse catchment comprising:

�x mafic to intermediate volcanic rocks (basalts and andesites),

�x intrusive granitoids and diorites, and

�x metamorphic and volcaniclastic sedimentary units

Weathering and erosion of this assemblage produces a detrital sediment load dominated by:
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�x quartz and feldspar,

�x lithic volcanic fragments,

�x and accessory heavy minerals (magnetite, ilmenite, augite).

Placer’s interpretation confirms that mechanical breakdown during fluvial transport

preferentially liberates the sand-sized fraction, while finer silts and clays are transported

offshore or trapped in low-energy floodplain and estuarine environments. This natural

hydraulic sorting process is fundamental to the cleanliness and grading consistency of the

construction sand fraction.

6.3 Basin Evolution and Sedimentary Processes

Placer integrates prior regional studies (e.g. Houtz, Rodda, Dickinson) with drilling

observations to interpret the Sigatoka basin as a Holocene deltaic–coastal system, formed

following post-glacial sea-level rise.

Key processes identified include:

�x sustained delta progradation driven by fluvial sediment supply,

�x redistribution of sands alongshore by wave and current action, and

�x landward aeolian transport forming longitudinal and parabolic dune systems

For construction sands, this evolution is critical because it results in:

�x repeated reworking and winnowing of sands,

�x progressive improvement in sorting and rounding,

�x and systematic spatial patterns in grain size and density linked to depositional

environment.
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6.4 Site Geology – Stratigraphic Architecture (Club Masa and
Koroua Island)

Placer identifies a vertically stacked, laterally continuous Quaternary sedimentary sequence

across the Sigatoka Project area. The stratigraphy is regionally persistent and gently

undulating, with no abrupt truncations or structural offsets.

Four principal sedimentary packages are recognised:

6.4.1 Upper Aeolian Dune Sands

�x Fine to medium sands, locally very fine,

�x Well sorted, quartz-rich,

�x Low clay content,

�x Laterally continuous across dune crests and backslope positions.

These units represent the primary construction sand resource, offering predictable grading

and low fines.

6.4.2 Marginal Marine and Beach Sands

�x Moderately to well sorted sands,

�x Slightly higher heavy mineral content closer to the coast,

�x Evidence of onlapping marine sediments over fluvial units at Club Masa

These sands remain suitable for construction use following washing and screening.

6.4.3 Fluvial and Deltaic Sands

�x Interbedded fine sands, silty sands, and minor clay horizons,

�x Greater textural variability,

�x More common toward Koroua Island and river-adjacent settings.

These units introduce predictable, facies-controlled variability in grading and fines.
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6.4.4 Basal Floodplain and Estuarine Units

�x Silts and clays,

�x Locally clay loams and silty clay loams,

�x Represent the practical lower boundary of construction sand extraction.

6.5 Geological Continuity and Homogeneity

Placer’s cross-sections, long-sections, and block model wireframes demonstrate exceptional

lateral continuity of sand units across both Club Masa and Koroua Island

Drill spacing and orientation were selected to cross-profile dunes and stratigraphy, ensuring

multiple intersections of each unit.

From a construction sand perspective, this supports the conclusion that:

�x geological variability is systematic and facies-controlled, not random,

�x thickness variations are gradual and predictable,

�x and sand quality domains can be reliably delineated for selective mining.

6.6 Petrology

6.6.1 Overview

The Sigatoka construction sands are derived from a complex, mixed-provenance sediment

supply associated with erosion of the Sigatoka River catchment and subsequent marine and

aeolian reworking. Petrographic assessment demonstrates that the sands are mineralogically

mature, texturally well developed, and compositionally consistent with large fluvial–coastal

dune systems sourced from volcanic island arcs.

Petrology has been assessed primarily through petrographic examination, mineralogical

screening, and construction materials testing undertaken by Boral Construction Materials,

supported by compositional information derived from Placer Consulting analytical programs.

The focus of the petrological assessment is on identifying mineral constituents relevant to

durability, reactivity, and performance as fine aggregate, rather than metalliferous grade.
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6.6.2 Framework Mineralogy

The framework grain population of the Sigatoka sands is dominated by quartz, with

subordinate feldspar and lithic fragments. Key characteristics include:

Quartz  : Quartz occurs as clear to lightly stained, sub-rounded to rounded grains, reflecting

repeated fluvial, marine, and aeolian transport. Grains are predominantly monocrystalline, with

limited undulose extinction observed. The high proportion of quartz contributes positively to

aggregate durability, abrasion resistance, and long-term performance.

Feldspar : Feldspar occurs as minor plagioclase and alkali feldspar grains, typically fresh to

slightly weathered. Feldspar content is low and consistent with expectations for sands derived

from volcanic and intrusive source rocks in tropical environments. No evidence of advanced

feldspar alteration or breakdown to deleterious clay minerals was identified.

Lithic Fragments  : Lithic grains are present at low abundance and comprise fine-grained

volcanic and metamorphic rock fragments. These are generally well indurated and stable. Their

occurrence decreases inland within the dune field due to progressive winnowing and sorting.

6.6.3 Heavy Mineral Assemblage

The heavy mineral fraction reflects the diverse lithologies present within the Sigatoka River

catchment and is typical of volcanic-arc sourced coastal sands. Identified heavy minerals

include:

�x Magnetite and Titano-magnetite Occur as discrete, rounded to sub-rounded grains

concentrated in near-shore and lower dune facies. These minerals are chemically inert

and mechanically durable. Residual magnetite within the construction sand fraction is

minor and does not adversely affect aggregate performance.

�x Ilmenite Present in trace to minor amounts, typically as rounded grains associated with

magnetite-rich horizons.

�x Clinopyroxene (Diopside)  Occurs as a minor accessory mineral. Diopside is a hard,

crystalline silicate mineral and is not associated with alkali–silica reactivity. Its presence

is not considered deleterious to construction aggregate performance.
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�x Amphibole (Magnesio-hornblende)  Present as discrete, non-asbestiform grains.

Petrographic assessment confirms that amphibole grains are crystalline, well formed,

and occur at low abundance. Magnesio-hornblende is a stable mineral and does not

present durability or reactivity concerns.

�x Accessory Minerals Minor zircon, rutile, and epidote occur sporadically and are typical

of mixed igneous–metamorphic provenance sands.

6.6.4 Grain Shape, Texture, and Maturity

Petrographic examination indicates that the Sigatoka sands are texturally mature, particularly

within the dune facies. Grain shape ranges from sub-rounded to well rounded, with:

�x low angularity,

�x limited surface microfracturing, and

�x smooth grain boundaries.

This textural maturity is attributable to prolonged aeolian reworking and contributes positively

to:

�x workability in concrete mixes,

�x reduced water demand,

�x improved packing efficiency, and

�x consistent grading behaviour during processing.

6.6.5 Fines and Cementation

Fines content within the construction sand fraction is low. Clay minerals occur primarily as:

�x thin coatings on some grains in deltaic facies, and

�x discrete clay lenses at depth near basal units.

No pervasive cementation was identified within the dune sands. Localised ferruginous staining

or weak cementation occurs in limited lower-energy environments but is not laterally extensive

and is readily removed during washing and screening.
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6.6.6 Reactivity and Durability Considerations

Petrological assessment specifically considered minerals of potential concern for construction

aggregate use, including:

�x reactive forms of silica,

�x weak or friable lithic fragments, and

�x deleterious alteration products.

No cryptocrystalline or amorphous silica phases were identified. Quartz grains are

predominantly stable and non-reactive. Diopside and magnesio-hornblende are crystalline

silicates and are not associated with alkali–silica reaction (ASR). These findings are consistent

with:

�x Boral petrographic results, and

�x subsequent concrete and mortar performance testing.

Accordingly, the mineralogical composition of the Sigatoka sands does not present a material

risk to durability or long-term performance when used as fine aggregate.

6.6.7 Variability Across Geomorphic Units

Minor mineralogical variation occurs across geomorphic settings:

�x Deltaic sands  may contain slightly higher proportions of lithic fragments and fines.

�x Beach and barrier sands  show modest enrichment in heavy minerals due to hydraulic

sorting.

�x Aeolian dune sands  are the most mineralogically mature and homogeneous.

These variations are predictable, laterally continuous, and well constrained by geological

mapping and drilling. They do not introduce uncertainty at the scale of resource delineation

and can be readily managed through selective mining or blending if required.

6.6.8 Implications for Construction Sands Resource Assessment

From a petrological perspective, the Sigatoka construction sands are:
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�x mineralogically stable,

�x free of deleterious constituents at material levels,

�x texturally mature and well sorted, and

�x consistent with high-quality dune sands used in established construction markets.

Petrology therefore supports the classification of the Sigatoka Construction Sands as a fit-for-

purpose fine aggregate resource, with mineralogical characteristics comparable to benchmark

coastal dune sand deposits in Australia and the wider Pacific region.

6.6.9 Limitations and Conservatism

Petrological assessment is based on representative samples and standard petrographic

techniques. While mineralogical variability at very small scales cannot be entirely excluded, the

scale and continuity of the deposit, combined with consistent test results, provide confidence

that petrology does not represent a material risk to resource development.

This assessment has been applied conservatively and supports an Indicated-level resource

classification when aligned with JORC (2012) principles.

6.7 Geological Controls on Construction Sand Quality

Although Placer’s primary focus was heavy mineral distribution, the geological framework

clearly demonstrates first-order controls on aggregate quality:

�x Dune crest and backslope facies: best sorted, lowest fines, lowest moisture retention.

�x Swale and interdune facies: slightly elevated fines and moisture due to episodic

flooding and vegetation stabilisation.

�x Fluvial–deltaic sands: greater grading variability but laterally continuous and amenable

to processing.

These relationships are laterally persistent and vertically stacked, providing a strong geological

basis for:

�x selective mining,
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�x stockpile segregation,

�x and blending strategies.

6.8 Implications for Resource Confidence

Placer concludes that the geological simplicity, continuity, and data density are sufficient to

support Indicated and Inferred Resource classifications for the ironsand project.  When viewed

through a construction sand lens—where grade variability is less critical than volume, grading

envelope, and cleanliness—the same geological evidence provides equal or greater

confidence. Based on the findings of the Placer work it can be demonstrated that the Sigatoka

sands are:

�x geologically homogenous,

�x laterally continuous,

�x facies-controlled, and

�x are formed by well understood processes

This geological framework provides a robust, defensible foundation for reporting a

construction sand resource aligned with JORC 2012 principles of materiality and transparency,

while acknowledging that construction materials are not explicitly covered by the Code.
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7.0 Estimation Methodology and Workflow
Transparency

7.1 Overview and Rationale

The Sigatoka Construction Sands resource estimate has been developed using an estimation

approach that is intentionally simple, transparent, and reproducible, reflecting the geological

simplicity, laterally continuous nature, and volumetric character of dune- and delta-hosted

construction sand deposits. Unlike metalliferous commodities where grade continuity and cut-

off sensitivity dominate the estimation process, construction sands are principally defined by

geological continuity, material suitability, and the physical constraints of extraction.

Accordingly, the estimate has been prepared using a domain-based volumetric methodology,

where resource volumes are defined by interpreted geological and geomorphic boundaries

and converted to tonnage via conservative bulk density assumptions. This approach is

appropriate for the deposit type and is consistent with the intent of JORC 2012 disclosure and

classification principles when applied to construction materials.

Estimation Workflow (Process Transparency Box)

Estimation Workflow – Sigatoka Construction Sands

1. Geological Interpretation Interpret the principal stratigraphic and geomorphic units

controlling sand distribution (dune facies, deltaic/alluvial sands, basal clays/silts), using

drilling, logging, and surface mapping to establish vertical and lateral continuity.

2. Domain Definition Define estimation domains based on geomorphic and geological

controls that influence material quality and extractability (e.g., crest-dominated dune

sands versus swale/interdune sands; dry mining domain versus saturated/dredge

domain; exclusion of basal clay/silt units).

3. Volume Calculation Calculate domain volumes by constructing surfaces representing:

o topographic limits,

o basal boundaries (e.g., clay/silt contacts),
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o practical extraction boundaries (buffers, setback limits, conceptual pit

geometry),

o and integrating thickness and continuity constraints derived from drilling.

4. Density Assignment Assign bulk density values by domain using conservative

assumptions informed by available test data, reference values for unconsolidated

sands, and moisture/saturation considerations. Density values are treated as estimates

(not direct measurements) and are applied consistently across the model.

5. Sensitivity Checks Evaluate the sensitivity of tonnage to key assumptions, with

particular focus on:

o bulk density uncertainty,

o basal contact interpretation,

o domain boundary placement,

o localised fines or clay-rich intervals (where relevant).

Sensitivity outcomes are used to inform the confidence level and to ensure the

estimate is not presented with unwarranted precision.

6 Classification Classify the resource as Indicated when aligned with JORC 2012

terminology, based on demonstrated geological continuity, adequate drill coverage,

predictable geomorphic control on variability, and the degree of confidence in modifying

factors. Limitations (density measurement coverage, QA/QC breadth, recovery quantification)

are explicitly recognised and prevent Measured classification.

Key Assumptions and Controls

The estimation is controlled primarily by:

�x the interpreted continuity of dune and deltaic sand units,

�x the definition of basal boundaries and exclusion of clay/silt units,

�x the delineation of practical extraction limits (buffers and constraints), and

�x bulk density assignment.
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No grade cut-off has been applied for the construction sands resource. Material suitability is

supported by construction materials testing and petrographic assessment and is managed

operationally through processing (washing/screening) and QA/QC rather than through a

geochemical cut-off.

7.2 Validation and Reasonableness Checks

Validation steps undertaken include:

�x visual inspection of domain surfaces against drill hole intersections,

�x cross-checking thickness patterns for geological plausibility and geomorphic

consistency,

�x reconciliation of domain extents with mapped geomorphic units and dune

morphology,

�x comparison of predicted variability to observed grading and fines distributions, and

�x internal consistency checks between volumes, densities, and reported tonnes.

The estimation methodology has been selected to maximise transparency and reduce model

complexity that cannot be justified by the available data density.

7.3 Limitations and Implications for Confidence

The principal limitations affecting estimation confidence are:

�x limited direct in situ bulk density measurements,

�x limited quantitative recovery data across all drilling intervals,

�x constrained QA/QC coverage typical of early-stage sediment sampling programs.

These limitations do not invalidate the estimate but affect tonnage precision and therefore

support an Indicated classification rather than Measured. The resource estimate should be

considered a realistic inventory of material potentially available for extraction, subject to

ongoing approvals, detailed mine planning, and routine production QA/QC.
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8.0 Resource Reporting

8.1 Introduction

The Resource estimate has been classified as an Indicated Mineral Resources in accordance

with guidelines as set out in the Joint Ore Reserves Committee (JORC) Code (2012).  Resource

categories have been defined using definitive criteria determined during the validation of the

grade estimates, with detailed consideration of the JORC Code categorisation guidelines.

8.2 Resource Categorisation

The key parameters considered during the resource categorisation are as follows: -

�x Geological knowledge and interpretation.

�x Deposit style.

�x Confidence in the sampling and engineering test data.

�x Confidence in the concrete trails completed by Boral Materials Testing

�x The spacing of the exploration drill holes.

�x The previous resource modelling completed by Placer and subsequently used for mine planning

by AMC Mining Consultants considered the resource to be at and Indicated Resource level of

certainty

�x Prospects for eventual economic extraction are high given the paucity of silica sand in the Pacific

The exploration data used for the Club Masa Construction Sands Mineral Resource Estimate is

appropriate for an Indicated resource estimation level with the current data spacing sufficient

to generate reasonable construction sand continuity domains.

The construction sands have reasonable prospects for eventual economic extraction for the

following reasons:

Engineering test work has shown that separation of a saleable concentrate is viable.
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Table 2 : Club Masa Indicated Resource Estimate*

Club Masa Volume Tonnes Apparent Particle Density

Elevations Million  m 3 Million t/m 3

Dry Mining >10 MASL 1.9 3.1 1.6 t/m 3

Dry Mining >2 MASL 1.6 2.6 1.6 t/m 3

Dredge 2 to -10MBSL 4.0 7.0 1.75 t/m3

Dredge -10 to -15MBSL 1.4 2.6 1.75 t/m3

Dredge -15 to -20MBSL 1.3 2.3 1.75 t/m3

Dredge -20 to -25MBSL 1.3 2.3 1.75 t/m3

Total 11.5 19.9

*Topography file supplied by AMC Mining consultants.

**Volumes based off the pit design Club Masa and the resource outline used by AMC.  This pit has is not yet approved.

***The Apparent Particle Density APD are based on the IHC Robbins testing and Boral Construction Materials Reporting.
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9.0 Quality Assurance and Quality Control (QA/QC)
The quality assurance and quality control framework applied by Placer Consulting was

developed primarily for heavy mineral sands evaluation; however, the sampling, preparation,

analytical, and verification procedures are directly applicable to the assessment of construction

sand resources, particularly in relation to:

�x representativity of sand-sized fractions,

�x repeatability of grain-size and fines-related measurements,

�x geological and spatial continuity,

�x and confidence in volumetric estimation.

Unlike metalliferous deposits, confidence in construction sand resources is derived

predominantly from geological continuity, repeatable physical performance, and

demonstrable material homogeneity, rather than from high-precision elemental assays.

Accordingly, QA/QC emphasis is placed on sampling integrity, recovery, spatial control, and

verification, rather than assay bias detection alone.

9.1 Sampling and Sample Integrity Controls

Placer Consulting employed sonic drilling with continuous core recovery, which is widely

regarded as best practice for unconsolidated sand deposits. This drilling method minimises

sample disturbance, fines loss, and segregation, thereby preserving the natural particle-size

distribution of the sand fraction.

Key controls included:

�x continuous core recovery in 1.5 m runs,

�x visual identification of any core disturbance or “sloth” (material falling into the core

barrel during rod withdrawal),

�x differentiation between in-situ material and disturbed material during logging,

�x measurement and recording of core recovery for each run.
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These procedures provide a high degree of confidence that the sampled material is

representative of in-situ conditions, particularly for sand-dominated lithologies that form the

basis of the construction sand resource.

9.2 Logging and Geological Consistency Checks

All drill core was logged by qualified geological personnel using:

�x standardised lithological codes,

�x consistent sediment texture descriptors,

�x continuous photographic records,

�x and multiple magnetic susceptibility readings per interval.

Although magnetic susceptibility was primarily applied to heavy mineral discrimination, it also

provided an indirect consistency check on lithological boundaries and sand unit continuity.

The logging framework enabled clear discrimination between:

�x aeolian dune sands,

�x marginal marine sands,

�x fluvial and deltaic sands,

�x and basal silty or clay-rich units.

This detailed geological logging underpins confidence in domain definition and ensures that

sand units used for construction resource estimation are laterally and vertically consistent.

9.3 Sub-sampling, Preparation, and Laboratory QA/QC

Following logging, drill core was systematically split:

�x approximately 50% retained as reference core,

�x approximately 25% used for primary analysis,

�x approximately 25% retained as duplicate or archive material.

Sample handling procedures included:
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�x double bagging and labelling,

�x controlled transport and chain-of-custody documentation,

�x preparation and analysis at accredited Australian laboratories.

The retention of reference material and archive splits provides the ability for:

�x repeat testing,

�x confirmatory grading or petrographic analysis,

�x and independent audit or peer review if required.

9.4 Analytical Quality Control Measures

Placer implemented a structured QA/QC program that included:

�x field duplicates (typically one per drill hole),

�x laboratory replicate analyses (approximately 1 in 25 samples),

�x certified reference materials inserted at a frequency of approximately 1 in 40 samples.

While these controls were designed for heavy mineral and geochemical analysis, the results

are highly informative for the sand fraction, which is the primary component of the

construction sand resource.

Analysis of duplicate and replicate data demonstrated that:

�x the sand-sized fraction (approximately 38 µm to 1 mm) exhibits very high analytical

precision ,

�x approximately 98% of duplicate pairs fell within ±20% relative difference,

�x variability in coarser fractions (>1 mm) was higher but is not critical for fine aggregate

applications,

�x slimes and fines variability was systematic and facies-controlled rather than random.

These outcomes support the conclusion that observed variability reflects natural geological

controls , not analytical noise.
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9.5 Twinned Holes and Verification Drilling

Placer completed a program of twinned drill holes to assess reproducibility and spatial

consistency. Comparative analysis of twinned holes demonstrated:

�x strong correlation in sand fraction proportions,

�x consistent lithological boundaries,

�x moderate variability confined primarily to heavy mineral and coarse-grained

components.

Importantly for construction sand evaluation, the twinned hole results confirm that:

�x sand unit thickness and continuity are predictable,

�x vertical and lateral variability is limited and systematic,

�x and sampling density is sufficient to support the applied resource classification.

Certain twinned holes were conservatively excluded from the resource dataset, reflecting a

cautious and defensible approach to data selection.

9.6 Survey Control and Spatial Accuracy

All drill hole collar locations were surveyed using licensed surveyors and differential GPS

(DGPS) techniques, achieving plan and elevation accuracies on the order of ±0.02 m. Drill collar

elevations were vertically projected onto a high-resolution digital terrain model generated

from drone-based survey data.

This level of spatial control exceeds typical requirements for construction sand resource

estimation and provides strong assurance that:

�x volumes are not materially biased by topographic error,

�x thickness calculations are reliable,

�x and spatial continuity is accurately represented.

Data Validation and Database Integrity

Placer undertook comprehensive data validation prior to resource estimation, including:
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�x checks for overlapping or missing intervals,

�x reconciliation of collar, lithology, and assay tables,

�x visual validation of drilling and geology in 3D modelling software,

�x conservative treatment of anomalous or ambiguous data.

No material data integrity issues were identified that would compromise confidence in the

geological or volumetric interpretation.

9.7 QA/QC Limitations and Relevance to Resource Classification

It is acknowledged that:

�x QA/QC programs were not originally designed specifically for construction sand

specification compliance,

�x bulk density measurements were derived from composite testing rather than direct in-

situ measurement,

�x long-term production variability will ultimately be managed through operational

quality control rather than exploration QA/QC.

However, given:

�x the geological simplicity of the deposit,

�x the high recovery and representativity of sonic drilling,

�x the demonstrated repeatability of sand fraction data,

�x and the strong spatial control,

The QA/QC framework is considered fit-for-purpose to support a construction sand resource

estimate aligned with JORC 2012 principles, at an Indicated level of confidence where applied.

9.8 Implications for Ongoing Quality Management

The QA/QC framework established provides a strong foundation for transition from resource

evaluation to operational quality management. For construction sands, ongoing confidence

will be maintained through:



Dome Gold Mines Ltd
Construction Sand Resource Estimate

17 December 2025
SLR Project No.: 625.010789.00001
SLR Ref No.:625_789_001 Sigatoka

Construction Sand Resource Estimate 17_12_25
v1

81

�x routine grading and fines testing during production,

�x petrographic screening at defined intervals,

�x stockpile-based compliance testing aligned with AS 2758.1.

These operational controls are considered more critical to product quality than further

refinement of exploration-stage QA/QC.
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10.0 Implications for Selective Mining and Quality Control

10.1 Overview

The Sigatoka Construction Sands occur within a laterally continuous dune system where 

material quality is primarily governed by geomorphic position rather than lithological 

complexity. As a result, the resource is well suited to selective mining approaches that allow 

quality parameters—particularly grading, fines content, and moisture—to be actively managed 

during extraction and stockpiling. This linkage between geological understanding and 

operational control is a key factor underpinning the Reasonable Prospects for Eventual 

Economic Extraction (RPEEE) of the resource.

10.2 Face Selection and Control of Fines

Geomorphic interpretation and drilling indicate that dune crest and upper flank facies are 

characterised by:

�x better sorting,

�x lower fines content,

�x lower moisture retention,

�x more consistent grading.

Conversely, swale and interdune facies may exhibit marginally higher fines and moisture due 

to episodic inundation and vegetation stabilisation. These relationships are predictable and 

spatially coherent.

Selective mining can therefore be applied by:

�x prioritising crest-dominated faces for production of fine aggregate requiring tighter 

grading and fines limits,

�x scheduling swale or interdune materials for blending or for applications with less 

stringent fines requirements,

�x adjusting face advance direction to maintain consistency within individual mining 

campaigns.
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This approach enables real-time control of fines generation without reliance on complex 

processing or post-hoc rejection.

10.3 Stockpile Segregation and Quality Preservation

Progressive mining lends itself to segregated stockpiling based on geomorphic or material 

domains, rather than bulk accumulation. Stockpiles may be differentiated by:

�x dune crest versus swale material,

�x dry-mined versus dredged material,

�x washed versus unwashed product.

Segregation allows:

�x preservation of consistent grading envelopes,

�x targeted washing or rehandling of fines-rich material,

�x reduction in cross-contamination from moisture or clay-rich zones.

Stockpile management therefore becomes a quality control tool, not merely a logistics 

function.

10.4 Blending as a Variability Management Tool

Where minor variability in grading or fines content is encountered, controlled blending of 

compatible stockpiles provides an effective and low-risk method of achieving compliance with 

aggregate specifications. Given the generally homogeneous nature of the sands, blending is 

expected to:

�x smooth short-range variability,

�x maintain compliance with AS 2758.1 grading and fines limits,

�x reduce the frequency of out-of-spec product.

Importantly, blending is applied as a fine-tuning mechanism, not as a substitute for selective 

mining or appropriate face control.
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10.5 Integration with Quality Management Systems

Selective mining, stockpile segregation, and blending are directly supported by the Quality 

Management Plan (QMP) and the Aggregate Quality Trigger Action Response Plan (TARP) 

developed for the Sigatoka Project. Together, these systems ensure that:

�x deviations in quality are detected early,

�x corrective actions are proportionate and targeted,

�x production quality is actively managed rather than assumed.

This integration provides a transparent link between resource characterisation and product 

compliance.

10.6 Implications for RPEEE

The ability to manage material quality through straightforward selective mining and stockpile 

practices materially reduces technical risk. The approach does not rely on complex processing, 

novel techniques, or unproven assumptions. Instead, it reflects established industry practice 

for dune-derived construction sands.

Accordingly, the demonstrated link between geological understanding, selective mining 

capability, and achievable quality control supports the conclusion that the Sigatoka 

Construction Sands have a Reasonable Prospect of Eventual Economic Extraction, consistent 

with an Indicated-level confidence assessment.
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11.0 Recommendations
1. Resource Confidence and Classification

Maintain the current Indicated-level classification for the Sigatoka Construction Sand

resource, as the geological continuity, drilling coverage, and QA/QC framework are

sufficient when aligned with JORC 2012 principles.

Do not advance to Measured classification at this stage until:

o direct in situ bulk density measurements are completed, and

o additional production-scale quality data are available.

2. Additional Data Collection (Targeted, Not Blanket)

Complete a limited program of direct bulk density testing (e.g. sand replacement or

large-volume sampling) across representative geomorphic domains (crest, flank, swale)

to refine tonnage confidence.

Undertake selective infill drilling or test pitting only where:

o basal contacts are locally uncertain, or

o domain boundaries coincide with changes in fines or moisture behaviour.

Avoid excessive infill drilling in areas of demonstrated continuity, as this is unlikely to

materially improve confidence for construction sand estimation.

3. Geological and Geomorphological Refinement

Formalise geomorphic domain mapping  (dune crest, interdune, marginal marine,

fluvial) as the primary framework for:

o selective mining,

o quality control,

o stockpile segregation.

7. Incorporate geomorphic domains explicitly into future mine planning and

reconciliation models rather than relying solely on lithological descriptions.
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4. Quality Assurance and Quality Control

Transition QA/QC emphasis from exploration-style controls to production-focused quality

management, consistent with AS 2758.1.

Implement routine production testing covering:

o particle size distribution,

o fines content (% passing 0.075 mm),

o moisture content,

o periodic petrographic screening.

Maintain retained reference samples from drilling and early production to allow confirmatory

testing if required by regulators or customers.

5. Mining Selectivity and Operational Controls

Apply selective mining practices that prioritise dune crest and upper flank facies for products

requiring tighter grading and lower fines.

Use segregated stockpiles to manage predictable variability between geomorphic domains.

Apply controlled blending only as a fine-tuning mechanism, not as a substitute for appropriate

face selection.

6. Processing and Product Suitability

When production commences rely on simple washing and screening as the primary processing

method, as no complex beneficiation has been shown to be necessary.

Confirm product suitability for specific applications (e.g. structural concrete, general concrete,

mortar) through targeted mix trials as market requirements become clearer.

Avoid defining fixed product specifications at the resource stage; instead, demonstrate

versatility across a range of likely specifications.

7. Survey and Spatial Control
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Prior to detailed mine design, establish a high-resolution site survey and topographic model

to improve volume reconciliation and production forecasting.

Integrate survey control with stockpile management systems to support quality traceability.

8. Future Reporting and Updates

Update the resource estimate when:

�x additional density data are available,

�x material production data demonstrate sustained quality consistency, or

�x significant changes to extraction constraints occur.

Any future update should focus on confidence refinement, not headline tonnage growth.

11.1 Closing Statement

The Sigatoka Construction Sand resource is supported by a strong geological framework, high-

quality drilling and QA/QC, and independent materials performance testing. The

recommendations above are intended to incrementally de-risk the project, improve tonnage

confidence, and facilitate a smooth transition from resource estimation to operational quality

management, while preserving the conservative and defensible nature of the current Indicated

classification.
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12.0 Closure
Sincerely,

SLR Consulting Australia Pty Ltd

Rodney Huntley, Chartered Professional Geotechnical
MAusIMM 335,364 AIG 3,368
Technical Director/Geotechnical Engineering
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PSD  Analyses Foreshore Sand 
Aperture Wt Cum Wt. 

µm % % Retained % Passing 
850 4.16 4.2 95.8 
600 5.61 9.8 90.2 
425 1.26 11.0 89.0 
300 22.34 33.4 66.6 
212 25.34 58.7 41.3 
150 24.66 83.4 16.6 
125 6.00 89.4 10.6 
106 3.68 93.0 7.0 
90 3.09 96.1 3.9 
75 1.45 97.6 2.4 
45 1.45 99.0 1.0 
-45 0.97 100.0 0.0 

TOTAL 100.00     
        

D50 (um)  239     
D80 (um)  370     

 
 

 
The chemical (XRF) analyses were conducted by ALS Brisbane, a NATA Accredited Testing Laboratory. 
Certificate BR19085078 is assigned to the Foreshore Sand.  
 
The Australian standard for fine aggregate sand states that the percentage passing 150µm and 75µm should 
respectively not be above 20% and 5%. This construction sand fraction meets these requirements 
 

Al2O3 As Ba CaO Cl Co Cr2O3 Cu Fe K2O MgO Mn 
% % % % % % % % % % % % 

13.9 <0.001 0.021 3.49 0.012 0.001 0.003 0.001 3.02 1.84 2.26 0.053 

Na2O Ni P Pb S SiO2 Sn Sr TiO2 V Zn Zr 

% % % % % % % % % % % % 

3.06 <0.001 0.037 0.003 0.016 68.4 <0.001 0.025 0.4 0.007 0.004 0.006 
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Petrographic analyses were conducted at Groundwork+. These indicate that the Foreshore Sand is suitable for 
engineering purposes. The sand is classified as fine aggregate presenting low risk for mild CSR in concrete and 
a free silica content of 66%. 
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IHC Robbins is a 100% owned subsidiary of Royal IHC, a Netherlands based manufacturer and supplier of 
innovative and efficient equipment, vessels and services for the offshore, dredging and wet mining markets. IHC 
Robbins operates out of Brisbane and Perth and is a multi-discipline technology business providing services to 
the Miner�D�O���6�D�Q�G�V���,�Q�G�X�V�W�U�\���I�R�U���R�Y�H�U���������\�H�D�U�V�����,�W���L�V���D���K�L�J�K�O�\���L�Q�W�H�J�U�D�W�H�G���W�H�F�K�Q�R�O�R�J�\�¶�V���E�X�V�L�Q�H�V�V���G�H�O�L�Y�H�U�L�Q�J�����D���R�Q�H��
stop solutions to its client base through its three departments, Metallurgical Services, Engineering Services and 
Equipment Supply. 
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TiO 2
%

Fe2O3
%

Fe2O3(calc)
%

SiO2
%

Detection Limit 0.01 0.01 0.01 0.01

Std Nominal 0.09 99.6 0.20

Determined 0.10 99.6 NR 0.20

1579-A T1 HF +2.85 3.02 25.6 14.7 38.7

1579-A T1 HF -2.85 0.39 3.69 2.57 66.5

1579-A T100 HF +2.85 2.90 25.4 14.5 39.0

1579-A T100 HF -2.85 0.40 3.87 2.73 66.4

1579-A T200 HF +2.85 2.97 25.7 14.7 38.7

1579-A T200 HF -2.85 0.39 3.76 2.86 66.7

1579-A T200 HF -2.85 Rpt 0.39 3.76 2.75 66.7

Std Nominal 44.5 52.5 2.23

Determined 44.5 52.5 NR 2.22

Std Nominal

Determined 22.2 26.3 NR 17.4

Std Nominal 0.62 3.23 69.4

Determined 0.61 3.22 NR 69.6

Std Nominal 3.07 46.1 31.5

Determined 3.06 46.1 NR 31.2
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Al 2O3
%

Cr 2O3
%

MgO
%

MnO
%

Detection Limit 0.01 0.001 0.01 0.01

Std Nominal 0.06 0.002 0.01 0.01

Determined 0.06 0.002 0.01 0.01

1579-A T1 HF +2.85 6.72 0.081 9.70 0.41

1579-A T1 HF -2.85 15.4 0.004 1.92 0.05

1579-A T100 HF +2.85 6.75 0.077 9.79 0.42

1579-A T100 HF -2.85 15.4 0.005 2.07 0.05

1579-A T200 HF +2.85 6.81 0.081 9.79 0.41

1579-A T200 HF -2.85 15.2 0.003 2.18 0.05

1579-A T200 HF -2.85 Rpt 15.2 0.003 2.18 0.05

Std Nominal 0.73 0.114 0.74 1.19

Determined 0.75 0.116 0.75 1.18

Std Nominal

Determined 0.82 0.063 0.38 0.60

Std Nominal 14.1 0.008 0.96 0.02

Determined 14.1 0.007 0.97 0.02

Std Nominal 0.087 1.71 0.08

Determined 11.7 0.086 1.77 0.09
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P2O5
%

ZrO2
%

U XRF
ppm

Th XRF
ppm

Detection Limit 0.001 0.01 10 10

Std Nominal 0.007 <0.01

Determined 0.007 0.01 <10 <10

1579-A T1 HF +2.85 0.183 0.03 <10 12

1579-A T1 HF -2.85 0.089 <0.01 13 19

1579-A T100 HF +2.85 0.182 0.02 <10 <10

1579-A T100 HF -2.85 0.089 <0.01 <10 23

1579-A T200 HF +2.85 0.180 0.03 <10 <10

1579-A T200 HF -2.85 0.087 <0.01 16 11

1579-A T200 HF -2.85 Rpt 0.084 <0.01 13 <10

Std Nominal 0.030 0.12

Determined 0.029 0.12 13 28

Std Nominal 0.081 155 81

Determined 0.073 32.10 158 81

Std Nominal 0.389 1140 644

Determined 0.393 0.01 1140 644

Std Nominal 0.850 0.08 <10 233

Determined 0.852 0.08 <10 233
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V2O5
%

Nb2O5
%

CaO
%

SO3
%

Detection Limit 0.01 0.001 0.01 0.01

Std Nominal <0.01 0.01 <0.01

Determined 0.01 0.004 0.01 <0.01

1579-A T1 HF +2.85 0.15 <0.001 14.3 0.11

1579-A T1 HF -2.85 0.01 <0.001 3.09 0.13

1579-A T100 HF +2.85 0.15 0.001 14.3 0.09

1579-A T100 HF -2.85 0.02 0.002 3.09 0.13

1579-A T200 HF +2.85 0.15 <0.001 14.2 0.04

1579-A T200 HF -2.85 0.02 0.002 3.10 0.07

1579-A T200 HF -2.85 Rpt 0.01 0.001 3.10 0.07

Std Nominal 0.24 0.087 0.22 0.03

Determined 0.23 0.095 0.22 0.03

Std Nominal 0.12

Determined 0.12 0.042 0.16 <0.01

Std Nominal 0.008 1.46

Determined 0.01 0.012 1.46 0.10

Std Nominal 0.07 0.185 1.76 0.13

Determined 0.07 0.199 1.81 0.13
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Sample Preparation
******************

The samples have been sorted and dried. The whole sample has been pulverised in a vibrating pulveriser 
equipped with a Tungsten Carbide bowl. A barren flush has been pulverised between each sample.

Digest and Analysis:
******************

The samples have been cast using a 12:22  flux to form a glass bead which  has been analysed by XRF.  

Al 2O3,CaO,CeO2,Cr 2O3,Fe 2O3,K 2O,MgO,MnO,Nb2O5,P 2O5,SiO 2,SO3,Th,XRF,TiO 2,U,XRF,V 2O5,ZrO 2
have been determined by X-Ray Fluorescence Spectrometry  on oven dry ( 105 'C) sample unless otherwise 
stated.

******************************************************************************************************
These results pertain to the samples as received at this laboratory.
Where standards are reported, the nominal value for the element is reported above the result found.

"NR" Implies result is not required for this determination

Sample Storage
******************

The excess material (Residue) will be held after 30 days

The pulp samples (Pulp) will be held after 60 days as per instructions.

K2O
%

CeO2
%

LOI 1000
%

FeO
%

Detection Limit 0.001 0.002 0.01 0.1

Std Nominal 0.001

Determined 0.002 0.002 NR NR

1579-A T1 HF +2.85 0.200 0.018 0.26 9.84

1579-A T1 HF -2.85 1.82 0.006 2.68 1.01

1579-A T100 HF +2.85 0.210 0.006 0.34 9.80

1579-A T100 HF -2.85 1.80 <0.002 2.64 1.03

1579-A T200 HF +2.85 0.201 0.008 0.31 9.90

1579-A T200 HF -2.85 1.79 <0.002 2.63 0.81

1579-A T200 HF -2.85 Rpt 1.80 <0.002 2.68 0.91

Std Nominal 0.045 0.004 1.57

Determined 0.048 0.004 -3.02 1.53

Std Nominal 0.050 1.34 28.4

Determined 0.047 0.012 1.42 28.2

Std Nominal 1.91 0.016 5.67 1.57

Determined 1.91 0.016 5.76 NR

Std Nominal 0.285 0.438 10.30 28.4

Determined 0.280 0.440 10.38 NR
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Loss on Ignition has been determined between 105  and 1000  degrees celsius.  Results are reported on a 
dry sample basis.  

LOI 1000
have been determined Gravimetrically.

A sub-sample has been digested with Sulphuric and Hydrofluoric acids.  

FeO
have been determined volumetrically.

Fe2O3(calc)
have been calculated from other components assayed.
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Fe
%

SiO2
%

Al 2O3
%

TiO 2
%

MnO
%

CaO
%

P XRF
%

S XRF
%

Detection Limit 0.01 0.01 0.01 0.001 0.001 0.001 0.001 0.001

Std Nominal 69.63 0.20 0.06 0.090 0.010 0.010 0.003 0.003

Determined 69.60 0.20 0.06 0.090 0.012 0.010 0.003 0.002

1579-A T2 U/F +2.85 18.70 38.05 6.33 3.22 0.392 13.86 0.071 0.042

1579-A T102 U/F +2.85 16.89 39.80 6.62 2.79 0.375 14.32 0.073 0.039

1579-A T202 U/F +2.85 19.18 37.69 6.45 3.22 0.404 13.53 0.073 0.025

1579-A T1001 S/C +2.85 46.48 12.10 4.03 8.30 0.639 4.636 0.075 0.056

1579-A T1001 Con +2.85 28.77 27.80 5.21 5.74 0.524 10.96 0.082 0.062

1579-A T1001 Con +2.85 Rpt 28.79 27.85 5.22 5.73 0.524 10.98 0.082 0.063

1579-A T1001 Mid +2.85 10.26 45.94 6.83 1.67 0.317 17.08 0.067 0.029

1579-A T1001 Tails +2.85 9.80 47.02 7.57 1.37 0.312 15.85 0.073 0.038

1579-A T1002 S/C +2.85 26.63 30.32 5.38 4.89 0.472 11.70 0.068 0.037

1579-A T1002 Con +2.85 14.82 41.51 6.53 2.58 0.364 15.53 0.078 0.043

1579-A T1002 Mid +2.85 9.88 46.85 7.51 1.39 0.306 16.17 0.068 0.031

1579-A T1002 Tails +2.85 10.37 46.71 8.02 1.50 0.319 14.89 0.079 0.039

1579-A T1003 S/C +2.85 21.05 35.55 5.90 3.80 0.419 13.55 0.064 0.032

1579-A T1003 S/C +2.85 Rpt 21.07 35.52 5.89 3.81 0.420 13.52 0.065 0.031

1579-A T1003 Con +2.85 13.03 43.38 6.87 2.11 0.343 15.75 0.076 0.034

1579-A T1003 Mid +2.85 10.09 47.06 8.18 1.47 0.315 14.83 0.076 0.035

1579-A T1003 Tails +2.85 11.36 45.80 8.22 1.76 0.336 14.06 0.095 0.046

Std Nominal 66.72 4.64 0.13 0.050 0.020 0.015 0.004 0.008

Determined 66.65 4.65 0.13 0.048 0.018 0.015 0.005 0.008

Std Nominal 55.14 7.88 2.97 0.385 0.007 0.102 0.151 0.032

Determined 55.14 7.88 2.98 0.386 0.008 0.102 0.151 0.033

Std Nominal 1.59 81.90 9.14 0.427 0.103 0.082 0.013 0.003

Determined 1.58 81.85 9.13 0.418 0.102 0.081 0.013 0.003

Std Nominal 66.63 0.34 0.77 0.718 0.219 1.091 0.048 0.070

Determined 66.58 0.34 0.79 0.725 0.221 1.092 0.046 0.068
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MgO
%

K2O
%

Zn
%

Pb
%

Cu
%

Ba
%

V
%

Cr
%

Detection Limit 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Std Nominal 0.013 0.001 0.001 <0.001 0.001 0.004 0.001 0.001

Determined 0.012 0.001 0.001 <0.001 0.002 0.003 0.002 <0.001

1579-A T2 U/F +2.85 9.93 0.168 0.021 0.008 0.007 0.021 0.106 0.057

1579-A T102 U/F +2.85 10.4 0.191 0.020 0.009 0.007 0.019 0.092 0.054

1579-A T202 U/F +2.85 9.86 0.179 0.022 0.008 0.007 0.019 0.108 0.060

1579-A T1001 S/C +2.85 4.32 0.069 0.047 0.004 0.007 0.013 0.287 0.110

1579-A T1001 Con +2.85 7.94 0.094 0.030 0.005 0.007 0.015 0.171 0.091

1579-A T1001 Con +2.85 Rpt 7.95 0.095 0.030 0.005 0.007 0.016 0.170 0.090

1579-A T1001 Mid +2.85 11.7 0.175 0.013 0.009 0.007 0.025 0.049 0.042

1579-A T1001 Tails +2.85 11.5 0.264 0.013 0.008 0.006 0.023 0.043 0.032

1579-A T1002 S/C +2.85 8.53 0.106 0.028 0.006 0.006 0.015 0.158 0.076

1579-A T1002 Con +2.85 10.9 0.163 0.017 0.009 0.008 0.022 0.080 0.053

1579-A T1002 Mid +2.85 11.5 0.250 0.012 0.008 0.006 0.022 0.045 0.036

1579-A T1002 Tails +2.85 11.1 0.313 0.015 0.008 0.006 0.022 0.047 0.031

1579-A T1003 S/C +2.85 9.70 0.127 0.023 0.007 0.007 0.018 0.122 0.068

1579-A T1003 S/C +2.85 Rpt 9.71 0.126 0.022 0.007 0.006 0.018 0.122 0.067

1579-A T1003 Con +2.85 11.1 0.192 0.015 0.008 0.006 0.022 0.067 0.047

1579-A T1003 Mid +2.85 11.1 0.320 0.013 0.006 0.006 0.023 0.046 0.031

1579-A T1003 Tails +2.85 10.8 0.336 0.015 0.006 0.005 0.022 0.054 0.032

Std Nominal 0.017 0.018 0.001 0.001 0.004 0.004 0.001 0.040

Determined 0.017 0.018 <0.001 <0.001 0.004 0.004 <0.001 0.040

Std Nominal 0.074 0.008 0.002 <0.001 0.002 0.003 0.004 0.008

Determined 0.071 0.006 <0.001 <0.001 0.002 0.002 0.004 0.008

Std Nominal 0.410 3.31 0.001 0.002 0.001 0.097 0.002 0.004

Determined 0.410 3.30 <0.001 0.002 <0.001 0.096 0.002 0.005

Std Nominal 2.80 0.013 0.014 0.002 0.050 0.009 0.052 0.002

Determined 2.87 0.013 0.016 0.003 0.049 0.009 0.052 0.001
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As
%

Ni
%

Co
%

Sn
%

Sr
%

Zr
%

Na2O
%

Cl
%

Detection Limit 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Std Nominal <0.001 0.001 0.001 <0.001 0.003 0.004 0.015 0.012

Determined <0.001 0.001 <0.001 <0.001 0.002 0.003 0.014 0.012

1579-A T2 U/F +2.85 <0.001 0.008 0.006 0.004 0.026 0.043 0.543 0.027

1579-A T102 U/F +2.85 <0.001 0.007 0.006 0.002 0.028 0.029 0.585 0.032

1579-A T202 U/F +2.85 <0.001 0.007 0.007 0.004 0.028 0.025 0.553 0.031

1579-A T1001 S/C +2.85 <0.001 0.010 0.010 0.003 0.012 0.111 0.164 0.011

1579-A T1001 Con +2.85 <0.001 0.008 0.008 0.003 0.022 0.072 0.319 0.016

1579-A T1001 Con +2.85 Rpt <0.001 0.008 0.008 0.003 0.023 0.072 0.317 0.018

1579-A T1001 Mid +2.85 <0.001 0.006 0.005 0.003 0.031 0.013 0.624 0.029

1579-A T1001 Tails +2.85 <0.001 0.005 0.006 0.004 0.030 0.022 0.788 0.045

1579-A T1002 S/C +2.85 <0.001 0.008 0.007 0.003 0.023 0.054 0.371 0.018

1579-A T1002 Con +2.85 <0.001 0.007 0.005 0.006 0.030 0.029 0.569 0.026

1579-A T1002 Mid +2.85 <0.001 0.006 0.006 0.006 0.031 0.011 0.778 0.039

1579-A T1002 Tails +2.85 <0.001 0.005 0.006 0.006 0.030 0.020 0.891 0.049

1579-A T1003 S/C +2.85 <0.001 0.021 0.007 0.003 0.026 0.044 0.453 0.021

1579-A T1003 S/C +2.85 Rpt <0.001 0.021 0.006 0.003 0.025 0.043 0.455 0.020

1579-A T1003 Con +2.85 <0.001 0.007 0.005 0.006 0.032 0.020 0.643 0.032

1579-A T1003 Mid +2.85 <0.001 0.005 0.005 0.006 0.031 0.012 0.960 0.045

1579-A T1003 Tails +2.85 <0.001 0.005 0.004 0.003 0.028 0.022 0.941 0.051

Std Nominal 0.004 0.004 0.001 0.001 0.003 0.004 0.013 0.005

Determined 0.004 0.004 0.001 0.001 0.002 0.004 0.012 0.004

Std Nominal 0.002 0.003 0.002 0.011 0.014 0.004

Determined 0.001 0.002 <0.001 0.002 0.003 0.011 0.015 0.005

Std Nominal 0.001 0.002 <0.001 <0.001 0.015 0.020 0.338 0.004

Determined 0.001 0.002 <0.001 0.001 0.015 0.021 0.338 0.003

Std Nominal <0.001 0.028 0.022 0.004 0.014 0.006 0.012 0.013

Determined <0.001 0.030 0.022 0.003 0.015 0.006 0.013 0.013

*********************************************************************************************************************

4 of 6

Bureau Veritas Minerals Pty Ltd

MINERAL TESTING & LABORATORY SERVICES
58 Sorbonne Crescent Canning Vale
Perth WA 6155 Australia

Reference: u295778   Order Number: 00008230      Page 3 of 5

ABN: 30 008 127 802
Telephone (08) 9456 0404
Facsimile  (08) 9456 0403



Sample Preparation
******************

The samples have been sorted & dried. The whole sample has been pulverised in a vibrating disc 
pulveriser.

********************************************************************************************************
These results pertain to the samples as received at this laboratory.
Where standards are reported, the nominal value for the element is reported above the result found.

"NR" Implies result is not required for this determination

Sample Storage
******************

The excess material (Residue) will be held after 30 days

The pulp samples (Pulp) will be held after 60 days as per instructions.

LOI 1000
%

Detection Limit 0.01

Std Nominal

Determined NR

1579-A T2 U/F +2.85 -0.04

1579-A T102 U/F +2.85 0.09

1579-A T202 U/F +2.85 -0.05

1579-A T1001 S/C +2.85 -2.01

1579-A T1001 Con +2.85 -0.86

1579-A T1001 Con +2.85 Rpt -0.85

1579-A T1001 Mid +2.85 0.36

1579-A T1001 Tails +2.85 0.68

1579-A T1002 S/C +2.85 -0.78

1579-A T1002 Con +2.85 0.07

1579-A T1002 Mid +2.85 0.56

1579-A T1002 Tails +2.85 0.79

1579-A T1003 S/C +2.85 -0.37

1579-A T1003 S/C +2.85 Rpt -0.38

1579-A T1003 Con +2.85 0.29

1579-A T1003 Mid +2.85 0.79

1579-A T1003 Tails +2.85 0.83

Std Nominal -0.25

Determined -0.24

Std Nominal 9.40

Determined 9.39

Std Nominal 2.13

Determined 1.94

Std Nominal -1.79

Determined -1.80
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Digest and Analysis:
******************

The samples have been cast using a 12:22  flux to form a glass bead. 

Al 2O3,As,Ba,CaO,Cl,Co,Cr,Cu,Fe,K 2O,MgO,MnO,Na2O,Ni,P,XRF,Pb,S,XRF,SiO 2,Sn,Sr,TiO 2,V,Zn,Zr
have been determined by X-Ray Fluorescence Spectrometry  on oven dry ( 105 'C) sample unless otherwise 
stated.

Loss on Ignition results have been determined using a robotic TGA system.  Furnaces  in the system were 
set to 110  and 1000  degrees Celsius.  

LOI 1000
have been determined by Robotic TGA.

6 of 6

Bureau Veritas Minerals Pty Ltd

MINERAL TESTING & LABORATORY SERVICES
58 Sorbonne Crescent Canning Vale
Perth WA 6155 Australia

Reference: u295778   Order Number: 00008230      Page 5 of 5

ABN: 30 008 127 802
Telephone (08) 9456 0404
Facsimile  (08) 9456 0403



Reference: 

Date Finished: 

Order: 

Project: 

Date Received: 

Samples Analysed: 

for

IHC Robbins

u295951

07/02/2019

00008233

1579

05/02/2019

24

PO Box 1401 Oxley QLD 4075

Attention:

Authorised By:

Bureau Veritas Minerals Pty Ltd

Operations Manager

Tom Lowther

Analysis of Mineral Samples

Mr A Kruger

FINAL ANALYSIS REPORT

Page 1 of 4

Bureau Veritas Minerals Pty Ltd

MINERAL TESTING & LABORATORY SERVICES
58 Sorbonne Crescent Canning Vale
Perth WA 6155 Australia

ABN: 30 008 127 802

Telephone (08) 9456 0404
Facsimile  (08) 9456 0403



Fe
%

SiO2
%

Al 2O3
%

TiO 2
%

MnO
%

CaO
%

P XRF
%

S XRF
%

Detection Limit 0.01 0.01 0.01 0.001 0.001 0.001 0.001 0.001

Std Nominal 69.63 0.20 0.06 0.090 0.010 0.010 0.003 0.003

Determined 69.67 0.19 0.07 0.091 0.010 0.008 0.003 0.002

1579-A T1101 S/C +2.85 27.69 29.94 5.07 4.74 0.487 11.89 0.057 0.024

1579-A T1101 Con +2.85 14.18 42.40 6.22 2.27 0.358 16.52 0.061 0.018

1579-A T1101 Con +2.85 Rpt 14.20 42.40 6.20 2.26 0.357 16.48 0.060 0.020

1579-A T1101 Mid +2.85 9.47 47.45 7.21 1.21 0.300 17.09 0.055 0.010

1579-A T1101 Tails +2.85 9.97 47.73 8.28 1.26 0.312 15.01 0.062 0.018

1579-A T1102 S/C +2.85 21.24 36.09 5.73 3.45 0.421 13.94 0.055 0.014

1579-A T1102 Con +2.85 13.29 43.52 6.61 2.02 0.349 16.25 0.065 0.011

1579-A T1102 Mid +2.85 10.19 46.95 7.71 1.36 0.313 15.92 0.060 0.010

1579-A T1102 Tails +2.85 11.05 46.92 8.59 1.52 0.329 14.09 0.074 0.018

Std Nominal 66.72 4.64 0.13 0.050 0.020 0.015 0.004 0.008

Determined 66.80 4.65 0.13 0.048 0.016 0.015 0.005 0.008

1579-A T1103 S/C +2.85 19.29 38.05 6.05 3.09 0.401 14.48 0.055 0.010

1579-A T1103 Con +2.85 13.06 44.15 7.10 1.89 0.344 15.64 0.066 0.014

1579-A T1103 Mid +2.85 11.04 46.76 8.21 1.50 0.329 14.86 0.069 0.014

1579-A T1103 Tails +2.85 12.59 45.19 8.37 1.85 0.350 13.61 0.090 0.025

1579-A T2101 S/C +2.85 45.92 13.12 4.19 7.47 0.634 5.100 0.065 0.022

1579-A T2101 Con +2.85 19.49 37.33 5.91 3.47 0.439 14.56 0.066 0.012

1579-A T2101 Mid +2.85 9.79 47.05 7.10 1.31 0.314 17.04 0.057 0.005

1579-A T2101 Tails +2.85 9.93 47.53 7.93 1.27 0.316 15.42 0.061 0.011

1579-A T2102 S/C +2.85 24.08 33.50 5.65 3.99 0.459 12.84 0.058 0.010

1579-A T2102 Con +2.85 12.83 43.99 6.81 1.94 0.349 16.17 0.065 0.010

1579-A T2102 Mid +2.85 10.33 47.10 7.88 1.35 0.321 15.43 0.061 0.008

1579-A T2102 Tails +2.85 11.56 46.22 8.30 1.64 0.345 13.92 0.078 0.018

1579-A T2103 S/C +2.85 21.32 36.03 5.99 3.48 0.429 13.59 0.058 0.010

1579-A T2103 S/C +2.85 Rpt 21.31 36.04 6.01 3.46 0.429 13.57 0.057 0.010

1579-A T2103 Con +2.85 13.97 43.18 6.93 2.09 0.358 15.39 0.064 0.010

1579-A T2103 Mid +2.85 11.23 46.54 8.31 1.55 0.338 14.14 0.074 0.016

1579-A T2103 Tails +2.85 14.02 43.43 8.09 2.13 0.373 13.23 0.108 0.032

Std Nominal 55.14 7.88 2.97 0.385 0.007 0.102 0.151 0.032

Determined 55.11 7.86 2.94 0.385 0.006 0.104 0.150 0.034

Std Nominal 1.59 81.90 9.14 0.427 0.103 0.082 0.013 0.003

Determined 1.58 81.84 9.12 0.423 0.101 0.098 0.013 0.004

Std Nominal 66.63 0.34 0.77 0.718 0.219 1.091 0.048 0.070

Determined 66.71 0.34 0.79 0.732 0.219 1.106 0.046 0.068
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********************************************************************************************************
These results pertain to the samples as received at this laboratory.
Where standards are reported, the nominal value for the element is reported above the result found.

"NR" Implies result is not required for this determination

MgO
%

K2O
%

LOI 1000
%

Detection Limit 0.001 0.001 0.01

Std Nominal 0.013 0.001

Determined 0.012 0.001 NR

1579-A T1101 S/C +2.85 8.24 0.089 -0.96

1579-A T1101 Con +2.85 10.9 0.135 -0.04

1579-A T1101 Con +2.85 Rpt 10.9 0.133 -0.03

1579-A T1101 Mid +2.85 11.5 0.212 0.45

1579-A T1101 Tails +2.85 10.6 0.335 0.73

1579-A T1102 S/C +2.85 9.51 0.120 -0.57

1579-A T1102 Con +2.85 11.0 0.173 0.05

1579-A T1102 Mid +2.85 11.0 0.263 0.51

1579-A T1102 Tails +2.85 10.2 0.374 0.73

Std Nominal 0.017 0.018 -0.25

Determined 0.018 0.017 -0.29

1579-A T1103 S/C +2.85 9.81 0.141 -0.43

1579-A T1103 Con +2.85 10.7 0.216 0.18

1579-A T1103 Mid +2.85 10.5 0.318 0.55

1579-A T1103 Tails +2.85 10.0 0.376 0.62

1579-A T2101 S/C +2.85 4.51 0.069 -2.04

1579-A T2101 Con +2.85 9.80 0.122 -0.48

1579-A T2101 Mid +2.85 11.6 0.201 0.36

1579-A T2101 Tails +2.85 11.0 0.303 0.62

1579-A T2102 S/C +2.85 8.92 0.126 -0.73

1579-A T2102 Con +2.85 11.0 0.187 0.12

1579-A T2102 Mid +2.85 11.0 0.290 0.63

1579-A T2102 Tails +2.85 10.4 0.364 0.78

1579-A T2103 S/C +2.85 9.40 0.143 -0.46

1579-A T2103 S/C +2.85 Rpt 9.38 0.143 -0.48

1579-A T2103 Con +2.85 10.7 0.207 0.16

1579-A T2103 Mid +2.85 10.4 0.354 0.74

1579-A T2103 Tails +2.85 10.0 0.370 0.62

Std Nominal 0.074 0.008 9.40

Determined 0.073 0.007 9.42

Std Nominal 0.410 3.31 2.13

Determined 0.404 3.31 1.96

Std Nominal 2.80 0.013 -1.79

Determined 2.81 0.013 -1.81
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Sample Preparation
******************

The samples have been sorted & dried. The whole sample has been pulverised in a vibrating disc 
pulveriser.

Digest and Analysis:
******************

The samples have been cast using a 12:22  flux to form a glass bead. 

Al 2O3,CaO,Fe,K 2O,MgO,MnO,P,XRF,S,XRF,SiO 2,TiO 2
have been determined by X-Ray Fluorescence Spectrometry  on oven dry ( 105 'C) sample unless otherwise 
stated.

Loss on Ignition results have been determined using a robotic TGA system.  Furnaces  in the system were 
set to 110  and 1000  degrees Celsius.  

LOI 1000
have been determined by Robotic TGA.

Sample Storage
******************

The excess material (Residue) will be held after 30 days

The pulp samples (Pulp) will be held after 60 days as per instructions.
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Fe
%

SiO2
%

Al 2O3
%

TiO 2
%

MnO
%

CaO
%

P XRF
%

S XRF
%

Detection Limit 0.01 0.01 0.01 0.001 0.001 0.001 0.001 0.001

Std Nominal 69.63 0.20 0.06 0.090 0.010 0.010 0.003 0.003

Determined 69.67 0.20 0.06 0.090 0.010 0.009 0.003 0.002

1579-A T1104 S/C +2.85 11.89 44.65 7.16 1.87 0.358 15.83 0.084 0.032

1579-A T1104 Con +2.85 10.88 45.47 7.30 1.67 0.345 16.25 0.091 0.030

1579-A T1104 Con +2.85 Rpt 10.87 45.51 7.28 1.66 0.347 16.26 0.090 0.028

1579-A T1104 Mid +2.85 9.31 47.84 8.02 1.25 0.324 15.38 0.062 0.020

1579-A T1104 Tails +2.85 9.62 47.98 8.44 1.32 0.332 14.14 0.063 0.031

1579-A T1105 S/C +2.85 10.91 45.65 7.36 1.65 0.345 15.93 0.078 0.026

1579-A T1105 Con +2.85 9.96 46.66 7.61 1.43 0.334 15.88 0.076 0.022

1579-A T1105 Mid +2.85 9.50 47.92 8.36 1.27 0.328 14.64 0.063 0.022

1579-A T1105 Tails +2.85 9.76 47.95 8.72 1.34 0.329 13.79 0.065 0.028

1579-A T1106 S/C +2.85 10.46 46.38 7.56 1.52 0.343 15.77 0.071 0.024

1579-A T1106 Con +2.85 10.16 46.77 7.87 1.46 0.338 15.23 0.074 0.025

1579-A T1106 Mid +2.85 9.60 48.05 8.53 1.31 0.327 14.19 0.060 0.023

1579-A T1106 Tails +2.85 10.97 46.28 8.30 1.64 0.352 13.89 0.085 0.041

Std Nominal 66.72 4.64 0.13 0.050 0.020 0.015 0.004 0.008

Determined 66.74 4.66 0.12 0.049 0.016 0.013 0.004 0.008

Std Nominal 55.14 7.88 2.97 0.385 0.007 0.102 0.151 0.032

Determined 55.04 7.88 2.98 0.386 0.007 0.102 0.151 0.033

Std Nominal 1.59 81.90 9.14 0.427 0.103 0.082 0.013 0.003

Determined 1.59 81.81 9.10 0.414 0.101 0.084 0.013 0.004

Std Nominal 66.63 0.34 0.77 0.718 0.219 1.091 0.048 0.070

Determined 66.69 0.34 0.79 0.734 0.224 1.115 0.047 0.068
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Sample Preparation
******************

The samples have been sorted & dried. The whole sample has been pulverised in a vibrating disc 
pulveriser.

Digest and Analysis:
******************

The samples have been cast using a 12:22  flux to form a glass bead. 

Al 2O3,CaO,Fe,K 2O,MgO,MnO,P,XRF,S,XRF,SiO 2,TiO 2
have been determined by X-Ray Fluorescence Spectrometry  on oven dry ( 105 'C) sample unless otherwise 
stated.

********************************************************************************************************
These results pertain to the samples as received at this laboratory.
Where standards are reported, the nominal value for the element is reported above the result found.

"NR" Implies result is not required for this determination

Sample Storage
******************

The excess material (Residue) will be held after 30 days

The pulp samples (Pulp) will be held after 60 days as per instructions.

MgO
%

K2O
%

LOI 1000
%

Detection Limit 0.001 0.001 0.01

Std Nominal 0.013 0.001

Determined 0.012 <0.001 NR

1579-A T1104 S/C +2.85 11.3 0.233 0.51

1579-A T1104 Con +2.85 11.5 0.236 0.60

1579-A T1104 Con +2.85 Rpt 11.5 0.236 0.58

1579-A T1104 Mid +2.85 11.5 0.325 0.90

1579-A T1104 Tails +2.85 11.1 0.393 1.17

1579-A T1105 S/C +2.85 11.5 0.253 0.61

1579-A T1105 Con +2.85 11.6 0.275 0.75

1579-A T1105 Mid +2.85 11.1 0.368 1.02

1579-A T1105 Tails +2.85 10.8 0.414 1.20

1579-A T1106 S/C +2.85 11.5 0.273 0.67

1579-A T1106 Con +2.85 11.4 0.307 0.82

1579-A T1106 Mid +2.85 11.0 0.384 1.08

1579-A T1106 Tails +2.85 10.9 0.385 1.07

Std Nominal 0.017 0.018 -0.25

Determined 0.019 0.016 -0.23

Std Nominal 0.074 0.008 9.40

Determined 0.070 0.007 9.42

Std Nominal 0.410 3.31 2.13

Determined 0.404 3.31 1.94

Std Nominal 2.80 0.013 -1.79

Determined 2.89 0.012 -1.81
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Loss on Ignition results have been determined using a robotic TGA system.  Furnaces  in the system were 
set to 110  and 1000  degrees Celsius.  

LOI 1000
have been determined by Robotic TGA.
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Fe
%

SiO2
%

Al 2O3
%

TiO 2
%

MnO
%

CaO
%

P XRF
%

S XRF
%

Detection Limit 0.01 0.01 0.01 0.001 0.001 0.001 0.001 0.001

Std Nominal 69.63 0.20 0.06 0.090 0.010 0.010 0.003 0.003

Determined 69.67 0.21 0.06 0.090 0.010 0.008 0.003 <0.001

1579-A T1004 S/C +2.85 11.78 44.43 6.88 1.94 0.349 16.18 0.081 0.030

1579-A T1004 Con +2.85 10.46 45.82 7.23 1.57 0.336 16.55 0.084 0.027

1579-A T1004 Mid +2.85 9.13 47.93 7.99 1.22 0.319 15.64 0.059 0.019

1579-A T1004 Tails +2.85 9.45 48.19 8.82 1.30 0.322 13.91 0.061 0.032

1579-A T1005 S/C +2.85 10.43 46.05 7.23 1.56 0.336 16.35 0.072 0.026

1579-A T1005 Con +2.85 9.49 47.04 7.55 1.35 0.325 16.17 0.070 0.023

1579-A T1005 Mid +2.85 9.32 48.16 8.41 1.23 0.323 14.93 0.059 0.024

1579-A T1005 Tails +2.85 9.60 48.33 8.98 1.30 0.324 13.73 0.064 0.032

1579-A T1006 S/C +2.85 9.97 46.61 7.27 1.45 0.331 16.29 0.067 0.020

1579-A T1006 S/C +2.85 Rpt 9.95 46.59 7.29 1.44 0.329 16.31 0.068 0.020

1579-A T1006 Con +2.85 9.49 47.48 7.89 1.31 0.324 15.58 0.063 0.022

1579-A T1006 Mid +2.85 9.50 48.15 8.50 1.24 0.323 14.32 0.057 0.038

1579-A T1006 Tails +2.85 10.13 47.39 8.56 1.46 0.335 13.79 0.071 0.042

Std Nominal 66.72 4.64 0.13 0.050 0.020 0.015 0.004 0.008

Determined 66.67 4.65 0.13 0.047 0.018 0.017 0.004 0.008

Std Nominal 55.14 7.88 2.97 0.385 0.007 0.102 0.151 0.032

Determined 55.11 7.90 2.97 0.387 0.006 0.101 0.150 0.034

Std Nominal 1.59 81.90 9.14 0.427 0.103 0.082 0.013 0.003

Determined 1.60 81.85 9.14 0.418 0.103 0.086 0.013 0.004

Std Nominal 66.63 0.34 0.77 0.718 0.219 1.091 0.048 0.070

Determined 66.69 0.34 0.79 0.734 0.221 1.115 0.047 0.068

Std Nominal 31.53 48.26 1.07 0.044 0.199 2.697 0.076 0.969

Determined 31.51 48.21 1.08 0.045 0.198 2.686 0.074 0.965
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Sample Preparation
******************

The samples have been sorted & dried. The whole sample has been pulverised in a vibrating disc 
pulveriser.

********************************************************************************************************
These results pertain to the samples as received at this laboratory.
Where standards are reported, the nominal value for the element is reported above the result found.

"IS" Implies insufficient sample for this determination

"NR" Implies result is not required for this determination

Sample Storage
******************

The excess material (Residue) will be held after 30 days

The pulp samples (Pulp) will be held after 60 days as per instructions.

MgO
%

K2O
%

LOI 1000
%

Detection Limit 0.001 0.001 0.01

Std Nominal 0.013 0.001

Determined 0.010 <0.001 NR

1579-A T1004 S/C +2.85 11.5 0.210 0.41

1579-A T1004 Con +2.85 11.7 0.221 0.52

1579-A T1004 Mid +2.85 11.5 0.306 0.85

1579-A T1004 Tails +2.85 10.8 0.402 1.19

1579-A T1005 S/C +2.85 11.6 0.230 0.55

1579-A T1005 Con +2.85 11.7 0.265 0.72

1579-A T1005 Mid +2.85 11.2 0.342 0.97

1579-A T1005 Tails +2.85 10.7 0.399 1.17

1579-A T1006 S/C +2.85 11.8 0.242 0.63

1579-A T1006 S/C +2.85 Rpt 11.8 0.242 0.65

1579-A T1006 Con +2.85 11.6 0.297 0.85

1579-A T1006 Mid +2.85 11.0 0.366 1.09

1579-A T1006 Tails +2.85 10.8 0.381 IS

Std Nominal 0.017 0.018 -0.25

Determined 0.019 0.016 -0.23

Std Nominal 0.074 0.008 9.40

Determined 0.073 0.007 9.41

Std Nominal 0.410 3.31 2.13

Determined 0.404 3.30 1.98

Std Nominal 2.80 0.013 -1.79

Determined 2.89 0.012 -1.81

Std Nominal 2.28 0.112 -0.21

Determined 2.26 0.113 -0.19
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Digest and Analysis:
******************

The samples have been cast using a 12:22  flux to form a glass bead. 

Al 2O3,CaO,Fe,K 2O,MgO,MnO,P,XRF,S,XRF,SiO 2,TiO 2
have been determined by X-Ray Fluorescence Spectrometry  on oven dry ( 105 'C) sample unless otherwise 
stated.

Loss on Ignition results have been determined using a robotic TGA system.  Furnaces  in the system were 
set to 110  and 1000  degrees Celsius.  

LOI 1000
have been determined by Robotic TGA.

4 of 4

Bureau Veritas Minerals Pty Ltd

MINERAL TESTING & LABORATORY SERVICES
58 Sorbonne Crescent Canning Vale
Perth WA 6155 Australia

Reference: u296068   Order Number: 00008241      Page 3 of 3

ABN: 30 008 127 802
Telephone (08) 9456 0404
Facsimile  (08) 9456 0403



Reference: 

Date Finished: 

Order: 

Project: 

Date Received: 

Samples Analysed: 

for

IHC Robbins

u296280

20/02/2019

00008252

1579

18/02/2019

15

PO Box 1401 Oxley QLD 4075

Attention:

Authorised By:

Bureau Veritas Minerals Pty Ltd

Operations Manager

Tom Lowther

Analysis of Mineral Samples

Mr A Kruger

FINAL ANALYSIS REPORT

Page 1 of 4

Bureau Veritas Minerals Pty Ltd

MINERAL TESTING & LABORATORY SERVICES
58 Sorbonne Crescent Canning Vale
Perth WA 6155 Australia

ABN: 30 008 127 802

Telephone (08) 9456 0404
Facsimile  (08) 9456 0403



Fe
%

SiO2
%

Al 2O3
%

TiO 2
%

MnO
%

CaO
%

P XRF
%

S XRF
%

Detection Limit 0.01 0.01 0.01 0.001 0.001 0.001 0.001 0.001

Std Nominal 69.63 0.20 0.06 0.090 0.010 0.010 0.003 0.003

Determined 69.58 0.20 0.06 0.092 0.011 0.010 0.003 0.003

1579-A T2104 S/C +2.85 11.39 45.12 7.05 1.76 0.338 16.18 0.073 0.024

1579-A T2104 Con +2.85 10.39 46.18 7.38 1.52 0.328 16.38 0.080 0.023

1579-A T2104 Con +2.85 Rpt 10.37 46.20 7.37 1.52 0.327 16.34 0.081 0.023

1579-A T2104 Mid +2.85 9.43 47.93 8.08 1.21 0.316 15.24 0.057 0.020

1579-A T2104 Tails +2.85 9.69 48.42 8.93 1.28 0.316 13.72 0.058 0.024

1579-A T2105 S/C +2.85 10.48 46.66 7.66 1.54 0.322 15.55 0.069 0.023

1579-A T2105 Con +2.85 10.28 46.82 7.77 1.43 0.325 15.51 0.072 0.024

1579-A T2105 Mid +2.85 9.78 47.90 8.53 1.26 0.319 14.52 0.062 0.023

1579-A T2105 Tails +2.85 10.12 47.72 8.70 1.40 0.324 13.92 0.068 0.030

1579-A T2106 S/C +2.85 10.45 46.44 7.60 1.51 0.328 15.79 0.070 0.024

1579-A T2106 Con +2.85 10.16 47.12 8.34 1.48 0.322 14.69 0.074 0.025

1579-A T2106 Mid +2.85 9.84 48.16 9.48 1.38 0.312 13.20 0.071 0.027

1579-A T2106 Tails +2.85 10.72 46.59 8.97 1.68 0.334 13.31 0.097 0.034

1579-A T3 Mid +2.85 10.49 46.11 7.68 1.55 0.332 15.58 0.080 0.045

1579-A T103 Mid +2.85 10.97 46.03 7.72 1.62 0.335 15.08 0.074 0.046

1579-A T203 Mid +2.85 10.34 46.62 7.82 1.49 0.330 15.33 0.075 0.026

Std Nominal 66.72 4.64 0.13 0.050 0.020 0.015 0.004 0.008

Determined 66.65 4.65 0.13 0.048 0.018 0.015 0.004 0.008

Std Nominal 55.14 7.88 2.97 0.385 0.007 0.102 0.151 0.032

Determined 55.12 7.87 2.96 0.385 0.007 0.102 0.151 0.033

Std Nominal 1.59 81.90 9.14 0.427 0.103 0.082 0.013 0.003

Determined 1.59 81.85 9.15 0.419 0.103 0.084 0.012 0.003

Std Nominal 66.63 0.34 0.77 0.718 0.219 1.091 0.048 0.070

Determined 66.60 0.34 0.79 0.726 0.221 1.105 0.047 0.068
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Sample Preparation
******************

The samples have been sorted & dried. The whole sample has been pulverised in a vibrating disc 
pulveriser.

********************************************************************************************************
These results pertain to the samples as received at this laboratory.
Where standards are reported, the nominal value for the element is reported above the result found.

"NR" Implies result is not required for this determination

Sample Storage
******************

The excess material (Residue) will be held after 30 days

The pulp samples (Pulp) will be held after 60 days as per instructions.

MgO
%

K2O
%

LOI 1000
%

Detection Limit 0.001 0.001 0.01

Std Nominal 0.013 0.001

Determined 0.012 0.001 NR

1579-A T2104 S/C +2.85 11.3 0.214 0.48

1579-A T2104 Con +2.85 11.3 0.232 0.59

1579-A T2104 Con +2.85 Rpt 11.3 0.232 0.57

1579-A T2104 Mid +2.85 11.2 0.312 0.86

1579-A T2104 Tails +2.85 10.4 0.404 1.17

1579-A T2105 S/C +2.85 11.1 0.262 0.62

1579-A T2105 Con +2.85 11.2 0.284 0.76

1579-A T2105 Mid +2.85 10.7 0.353 1.03

1579-A T2105 Tails +2.85 10.5 0.391 1.11

1579-A T2106 S/C +2.85 11.2 0.259 0.65

1579-A T2106 Con +2.85 10.7 0.343 0.91

1579-A T2106 Mid +2.85 9.89 0.458 1.27

1579-A T2106 Tails +2.85 10.2 0.477 1.30

1579-A T3 Mid +2.85 11.2 0.274 0.81

1579-A T103 Mid +2.85 11.0 0.293 0.78

1579-A T203 Mid +2.85 11.1 0.290 0.88

Std Nominal 0.017 0.018 -0.25

Determined 0.018 0.017 -0.24

Std Nominal 0.074 0.008 9.40

Determined 0.073 0.008 9.38

Std Nominal 0.410 3.31 2.13

Determined 0.411 3.29 1.94

Std Nominal 2.80 0.013 -1.79

Determined 2.88 0.013 -1.78

*********************************************************************************************************************
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Digest and Analysis:
******************

The samples have been cast using a 12:22  flux to form a glass bead. 

Al 2O3,CaO,Fe,K 2O,MgO,MnO,P,XRF,S,XRF,SiO 2,TiO 2
have been determined by X-Ray Fluorescence Spectrometry  on oven dry ( 105 'C) sample unless otherwise 
stated.

Loss on Ignition results have been determined using a robotic TGA system.  Furnaces  in the system were 
set to 110  and 1000  degrees Celsius.  

LOI 1000
have been determined by Robotic TGA.
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Fe
%

SiO2
%

Al 2O3
%

TiO 2
%

MnO
%

CaO
%

P XRF
%

S XRF
%

Detection Limit 0.01 0.01 0.01 0.001 0.001 0.001 0.001 0.001

Std Nominal 69.63 0.20 0.06 0.090 0.010 0.010 0.003 0.003

Determined 69.65 0.20 0.07 0.097 0.017 0.007 0.003 0.003

1579 A T5 Mag +2.85 52.67 8.91 4.27 6.31 0.547 2.218 0.063 0.052

1579 A T5 N/M +2.85 10.20 45.84 6.69 2.69 0.387 16.46 0.078 0.021

1579 A T5001  Mag +2.85 53.57 8.00 4.15 6.38 0.554 1.995 0.061 0.051

1579 A T5001  N/M +2.85 10.26 45.58 6.66 2.79 0.394 16.58 0.083 0.023

1579 A T5002  Mag +2.85 50.35 10.96 4.50 6.09 0.545 2.908 0.066 0.052

1579 A T5002  N/M +2.85 10.07 45.78 6.61 2.73 0.386 16.62 0.074 0.017

1579 A T5003  Mag +2.85 52.77 8.83 4.31 6.29 0.547 2.171 0.061 0.048

1579 A T5003  N/M +2.85 10.22 45.69 6.56 2.77 0.392 16.56 0.077 0.019

1579 A T5004  Mag -212 +2.85 57.60 4.27 3.78 6.65 0.567 0.961 0.055 0.049

1579 A T5004  Mag +212 +2.85 42.49 18.59 5.18 5.94 0.533 4.434 0.086 0.027

1579 A T5004  N/M +2.85 14.14 42.83 6.90 3.37 0.435 13.56 0.103 0.049

1579 A T5005  Mag +2.85 54.99 6.73 4.18 6.49 0.554 1.497 0.057 0.045

1579 A T5005  N/M +2.85 12.68 43.66 6.90 3.24 0.440 14.41 0.114 0.056

1579 A T5006  Mag +2.85 55.42 6.41 4.01 6.50 0.559 1.463 0.059 0.046

1579 A T5006  N/M +2.85 11.99 44.12 6.96 3.20 0.436 14.79 0.118 0.056

1579 A T5006  N/M +2.85 Rpt 11.96 44.18 6.94 3.20 0.437 14.77 0.119 0.056

Std Nominal 66.72 4.64 0.13 0.050 0.020 0.015 0.004 0.008

Determined 66.67 4.65 0.13 0.050 0.020 0.015 0.005 0.008

Std Nominal 55.14 7.88 2.97 0.385 0.007 0.102 0.151 0.032

Determined 55.15 7.87 2.97 0.388 0.009 0.101 0.151 0.033

Std Nominal 1.59 81.90 9.14 0.427 0.103 0.082 0.013 0.003

Determined 1.60 81.88 9.11 0.416 0.100 0.083 0.014 0.004

Std Nominal 66.63 0.34 0.77 0.718 0.219 1.091 0.048 0.070

Determined 66.65 0.34 0.78 0.732 0.223 1.108 0.047 0.069

*********************************************************************************************************************
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Sample Preparation
******************

The samples have been sorted & dried. The whole sample has been pulverised in a vibrating disc 
pulveriser.

********************************************************************************************************
These results pertain to the samples as received at this laboratory.
Where standards are reported, the nominal value for the element is reported above the result found.

"NR" Implies result is not required for this determination

Sample Storage
******************

The excess material (Residue) will be held after 30 days

The pulp samples (Pulp) will be held after 60 days as per instructions.

MgO
%

K2O
%

LOI 1000
%

Detection Limit 0.001 0.001 0.01

Std Nominal 0.013 0.001

Determined 0.012 0.001 NR

1579 A T5 Mag +2.85 3.13 0.166 -2.12

1579 A T5 N/M +2.85 11.8 0.165 0.21

1579 A T5001  Mag +2.85 3.02 0.155 -2.19

1579 A T5001  N/M +2.85 11.7 0.157 0.23

1579 A T5002  Mag +2.85 3.59 0.169 -2.05

1579 A T5002  N/M +2.85 11.8 0.157 0.28

1579 A T5003  Mag +2.85 3.14 0.171 -2.24

1579 A T5003  N/M +2.85 11.9 0.158 0.24

1579 A T5004  Mag -212 +2.85 2.41 0.121 -2.54

1579 A T5004  Mag +212 +2.85 4.52 0.298 -1.61

1579 A T5004  N/M +2.85 10.6 0.260 0.30

1579 A T5005  Mag +2.85 2.72 0.164 -2.32

1579 A T5005  N/M +2.85 11.1 0.233 0.37

1579 A T5006  Mag +2.85 2.70 0.153 -2.40

1579 A T5006  N/M +2.85 11.2 0.220 0.39

1579 A T5006  N/M +2.85 Rpt 11.2 0.220 0.39

Std Nominal 0.017 0.018 -0.25

Determined 0.017 0.018 -0.25

Std Nominal 0.074 0.008 9.40

Determined 0.072 0.008 9.42

Std Nominal 0.410 3.31 2.13

Determined 0.412 3.30 1.96

Std Nominal 2.80 0.013 -1.79

Determined 2.86 0.013 -1.80

*********************************************************************************************************************
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Digest and Analysis:
******************

The samples have been cast using a 12:22  flux to form a glass bead. 

Al 2O3,CaO,Fe,K 2O,MgO,MnO,P,XRF,S,XRF,SiO 2,TiO 2
have been determined by X-Ray Fluorescence Spectrometry  on oven dry ( 105 'C) sample unless otherwise 
stated.

Loss on Ignition results have been determined using a robotic TGA system.  Furnaces  in the system were 
set to 110  and 1000  degrees Celsius.  

LOI 1000
have been determined by Robotic TGA.
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Reference: 

Date Finished: 

Order: 

Project: 

Date Received: 

Samples Analysed: 

for

IHC Robbins

u296623

07/03/2019

00008277

1579

01/03/2019

18

PO Box 1401 Oxley QLD 4075

Attention:

Authorised By:

Bureau Veritas Minerals Pty Ltd

Operations Manager

Tom Lowther

Analysis of Mineral Samples

Mr A Kruger

FINAL ANALYSIS REPORT

Page 1 of 4

Bureau Veritas Minerals Pty Ltd

MINERAL TESTING & LABORATORY SERVICES
58 Sorbonne Crescent Canning Vale
Perth WA 6155 Australia

ABN: 30 008 127 802

Telephone (08) 9456 0404
Facsimile  (08) 9456 0403



Fe
%

SiO2
%

Al 2O3
%

TiO 2
%

MnO
%

CaO
%

P XRF
%

S XRF
%

Detection Limit 0.01 0.01 0.01 0.001 0.001 0.001 0.001 0.001

Std Nominal 69.63 0.20 0.06 0.090 0.010 0.010 0.003 0.003

Determined 69.60 0.20 0.06 0.091 0.011 0.009 0.002 0.002

1579 A T 5101 Conc HM 49.51 9.48 3.91 8.66 0.668 3.634 0.075 0.048

1579 A T 5101 Mids HM 14.18 42.22 6.43 2.65 0.370 15.92 0.062 0.011

1579 A T 5101 Tails HM 9.74 46.92 6.99 1.42 0.302 17.36 0.055 0.004

1579 A T 5102 Conc HM 30.09 27.10 4.94 5.70 0.522 10.76 0.071 0.028

1579 A T 5102 Mids HM 10.42 45.73 6.57 1.66 0.315 17.70 0.058 0.006

1579 A T 5102 Tails HM 9.54 47.20 7.13 1.32 0.296 17.09 0.061 0.006

1579 A T 5103 Conc HM 19.79 36.74 5.75 3.57 0.413 14.39 0.062 0.015

1579 A T 5103 Mids HM 10.54 46.11 6.91 1.64 0.313 16.81 0.060 0.008

1579 A T 5103 Tails HM 11.32 45.78 7.59 1.65 0.325 15.61 0.084 0.016

1579 A T 5104 Conc HM 27.20 30.03 5.35 4.99 0.478 11.60 0.068 0.023

1579 A T 5104 Mids HM 11.47 45.45 7.04 1.71 0.321 16.26 0.064 0.011

1579 A T 5104 Tails HM 10.28 46.74 7.30 1.47 0.308 16.40 0.063 0.009

1579 A T 5105 Conc HM 22.10 34.80 5.62 4.02 0.431 13.34 0.063 0.018

1579 A T 5105 Mids HM 10.56 46.15 6.93 1.65 0.315 16.82 0.058 0.010

1579 A T 5105 Tails HM 11.25 45.75 7.00 1.59 0.317 16.38 0.056 0.010

1579 A T 5106 Conc HM 17.67 39.07 6.07 3.09 0.384 14.79 0.060 0.013

1579 A T 5106 Mids HM 12.85 43.71 6.52 2.22 0.344 16.40 0.061 0.009

1579 A T 5106 Tails HM 14.85 42.04 7.28 2.38 0.367 14.40 0.101 0.026

1579 A T 5106 Tails HM Rpt 14.83 42.06 7.28 2.38 0.365 14.42 0.102 0.026

Std Nominal 66.72 4.64 0.13 0.050 0.020 0.015 0.004 0.008

Determined 66.71 4.65 0.13 0.048 0.018 0.015 0.004 0.008

Std Nominal 55.14 7.88 2.97 0.385 0.007 0.102 0.151 0.032

Determined 55.12 7.88 2.97 0.385 0.007 0.102 0.151 0.032

Std Nominal 1.59 81.90 9.14 0.427 0.103 0.082 0.013 0.003

Determined 1.59 81.85 9.15 0.418 0.102 0.082 0.013 0.003

Std Nominal 66.63 0.34 0.77 0.718 0.219 1.091 0.048 0.070

Determined 66.58 0.34 0.80 0.726 0.221 1.104 0.047 0.068

*********************************************************************************************************************
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Sample Preparation
******************

The samples have been sorted & dried. The whole sample has been pulverised in a vibrating disc 
pulveriser.

********************************************************************************************************
These results pertain to the samples as received at this laboratory.
Where standards are reported, the nominal value for the element is reported above the result found.

"NR" Implies result is not required for this determination

Sample Storage
******************

The excess material (Residue) will be held after 30 days

The pulp samples (Pulp) will be held after 60 days as per instructions.

MgO
%

K2O
%

LOI 1000
%

Detection Limit 0.001 0.001 0.01

Std Nominal 0.013 0.001

Determined 0.012 0.001 NR

1579 A T 5101 Conc HM 3.64 0.058 -2.27

1579 A T 5101 Mids HM 11.0 0.147 -0.05

1579 A T 5101 Tails HM 11.7 0.172 0.27

1579 A T 5102 Conc HM 7.80 0.085 -1.09

1579 A T 5102 Mids HM 11.9 0.142 0.16

1579 A T 5102 Tails HM 11.6 0.196 0.41

1579 A T 5103 Conc HM 10.0 0.116 -0.43

1579 A T 5103 Mids HM 11.6 0.178 0.26

1579 A T 5103 Tails HM 11.1 0.236 0.41

1579 A T 5104 Conc HM 8.38 0.099 -0.87

1579 A T 5104 Mids HM 11.3 0.188 0.26

1579 A T 5104 Tails HM 11.4 0.209 0.41

1579 A T 5105 Conc HM 9.48 0.114 -0.53

1579 A T 5105 Mids HM 11.6 0.178 0.30

1579 A T 5105 Tails HM 11.4 0.187 0.24

1579 A T 5106 Conc HM 10.4 0.129 -0.25

1579 A T 5106 Mids HM 11.2 0.145 0.06

1579 A T 5106 Tails HM 10.5 0.222 0.24

1579 A T 5106 Tails HM Rpt 10.5 0.221 0.25

Std Nominal 0.017 0.018 -0.25

Determined 0.016 0.018 -0.24

Std Nominal 0.074 0.008 9.40

Determined 0.074 0.008 9.39

Std Nominal 0.410 3.31 2.13

Determined 0.411 3.30 1.94

Std Nominal 2.80 0.013 -1.79

Determined 2.87 0.013 -1.80

*********************************************************************************************************************
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Digest and Analysis:
******************

The samples have been cast using a 12:22  flux to form a glass bead. 

Al 2O3,CaO,Fe,K 2O,MgO,MnO,P,XRF,S,XRF,SiO 2,TiO 2
have been determined by X-Ray Fluorescence Spectrometry  on oven dry ( 105 'C) sample unless otherwise 
stated.

Loss on Ignition results have been determined using a robotic TGA system.  Furnaces  in the system were 
set to 110  and 1000  degrees Celsius.  

LOI 1000
have been determined by Robotic TGA.
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Reference: 

Date Finished: 

Order: 

Project: 

Date Received: 

Samples Analysed: 

for

IHC Robbins

u296718

08/03/2019

00008283

1579

06/03/2019

2

PO Box 1401 Oxley QLD 4075

Attention:

Authorised By:

Bureau Veritas Minerals Pty Ltd

Operations Manager

Tom Lowther

Analysis of Mineral Samples

Mr A Kruger

FINAL ANALYSIS REPORT

Page 1 of 3

Bureau Veritas Minerals Pty Ltd

MINERAL TESTING & LABORATORY SERVICES
58 Sorbonne Crescent Canning Vale
Perth WA 6155 Australia

ABN: 30 008 127 802

Telephone (08) 9456 0404
Facsimile  (08) 9456 0403



Fe
%

SiO2
%

Al 2O3
%

TiO 2
%

MnO
%

CaO
%

P XRF
%

S XRF
%

Detection Limit 0.01 0.01 0.01 0.001 0.001 0.001 0.001 0.001

Std Nominal 69.63 0.20 0.06 0.090 0.010 0.010 0.003 0.003

Determined 69.60 0.20 0.06 0.091 0.011 0.010 0.003 0.002

1579 A T9 O/S Sample Not Received

1579 A T9 U/S Sample Not Received

1579 A T10 O/S 37.22 23.26 5.88 5.41 0.475 5.512 0.094 0.024

1579 T10 U/S 57.20 4.66 3.90 6.40 0.554 1.039 0.056 0.034

1579 T10 U/S Rpt 57.18 4.65 3.91 6.41 0.555 1.045 0.056 0.034

Std Nominal 66.72 4.64 0.13 0.050 0.020 0.015 0.004 0.008

Determined 66.65 4.65 0.13 0.048 0.018 0.015 0.004 0.008

Std Nominal 55.14 7.88 2.97 0.385 0.007 0.102 0.151 0.032

Determined 55.12 7.87 2.97 0.384 0.006 0.102 0.151 0.033

Std Nominal 1.59 81.90 9.14 0.427 0.103 0.082 0.013 0.003

Determined 1.59 81.85 9.13 0.418 0.102 0.083 0.012 0.003

Std Nominal 66.63 0.34 0.77 0.718 0.219 1.091 0.048 0.070

Determined 66.60 0.34 0.80 0.725 0.221 1.105 0.047 0.069

*********************************************************************************************************************
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Sample Preparation
******************

The samples have been sorted & dried. The whole sample has been pulverised in a vibrating disc 
pulveriser.

Digest and Analysis:
******************

The samples have been cast using a 12:22  flux to form a glass bead. 

Al 2O3,CaO,Fe,K 2O,MgO,MnO,P,XRF,S,XRF,SiO 2,TiO 2
have been determined by X-Ray Fluorescence Spectrometry  on oven dry ( 105 'C) sample unless otherwise 
stated.

Loss on Ignition results have been determined using a robotic TGA system.  Furnaces  in the system were 
set to 110  and 1000  degrees Celsius.  

LOI 1000
have been determined by Robotic TGA.

********************************************************************************************************
These results pertain to the samples as received at this laboratory.
Where standards are reported, the nominal value for the element is reported above the result found.

"NR" Implies result is not required for this determination

Sample Storage
******************

The excess material (Residue) will be held after 30 days

The pulp samples (Pulp) will be held after 60 days as per instructions.

MgO
%

K2O
%

LOI 1000
%

Detection Limit 0.001 0.001 0.01

Std Nominal 0.013 0.001

Determined 0.012 0.001 NR

1579 A T9 O/S Sample Not Received

1579 A T9 U/S Sample Not Received

1579 A T10 O/S 5.17 0.366 -0.99

1579 T10 U/S 2.45 0.120 -2.42

1579 T10 U/S Rpt 2.46 0.121 -2.39

Std Nominal 0.017 0.018 -0.25

Determined 0.017 0.018 -0.24

Std Nominal 0.074 0.008 9.40

Determined 0.072 0.007 9.41

Std Nominal 0.410 3.31 2.13

Determined 0.410 3.31 1.96

Std Nominal 2.80 0.013 -1.79

Determined 2.88 0.013 -1.78

*********************************************************************************************************************
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ALS CODE DESCRIPTION

SAMPLE PREPARATION

LEV-01 Waste Dis posal Lev y
PUL-31m p Manual Pulverization w/o PUL-QC
LOG-22 Sam ple lo gin - Rcd w/o BarCode

ALS CODE DESCRIPTION INSTRUMENT

ANALYTICAL PROCEDURES

ME-XRF21n XRFIron Ore b y XRF Fusion
ME-GRA05 TGAH2O/LOI b y TGA furnace

CERTIFICATE   BR19018631

This report is for 9 Other samples submitted to our lab in Brisbane, QLD, Australia on 
24-JAN-2019.

Project: ME-XRF21n
P.O. No.: 00008227

The following have access to data associated with this certificate:
ARNO KRUGER

    Page:  1
Total # Pages: 2  (A - B)

Plus Appendix Pages
Finalized Date: 12-FEB-2019

Account: RJRASS

Australian Laboratory Services Pty. Ltd.

32 Shand Street
Stafford
Brisbane QLD 4053 
Phone: +61 (7) 3243 7222       Fax: +61 (7) 3243 7218    
www.alsglobal.com/geochemistry

This is the Final Report and supe rsedes any preliminary report with this cert ificate number.  Results apply to samples as 
submitted.  All pages of this report have been checked and approved for release. Signature:

Shaun Kenny, Brisbane Laboratory Manager
Comments: High in both Cr and Ni results on sample 7, potential Cr Ni contamination, NSS for 21n repeat.
***** See A pp endix Pa ge for comments re gardin g this certificate *****

ALS Brisbane is a NATA Accredit ed Testing Laboratory. Corporate 
Accreditation No: 825, Corporate Site No: 818.



    Page: 2 - A
Total # Pages: 2  (A - B)

Plus Appendix Pages
Finalized Date: 12-FEB-2019

Account: RJRASS

Australian Laboratory Services Pty. Ltd.

32 Shand Street
Stafford
Brisbane QLD 4053 
Phone: +61 (7) 3243 7222       Fax: +61 (7) 3243 7218    
www.alsglobal.com/geochemistry Project: ME-XRF21n

CERTIFICATE OF ANALYSIS    BR19018631 ALS Brisbane is a NATA Accredit ed Testing Laboratory. Corporate 
Accreditation No: 825, Corporate Site No: 818.

Sample Description

Method
Analyte

Units
LOD 

ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n M E-XRF21n

Al2O3 As Ba CaO Cl Co Cr2O3 Cu Fe K2O MgO Mn Na2O Ni P

% % % % % % % % % % % % % % %

0.01 0.001 0.001 0.01 0.001 0.001 0.001 0.001 0.01 0.001 0.01 0.001 0.005 0.001 0.001

1579-A T1 HF MAG 1 4.24 0.002 0.002 1.78 0.009 0.011 0.177 0.002 52.25 0.182 2.90 0.435 0.244 0.007 0.074
1579-A T1 HF MAG 2&3 5.79 <0.001 0.003 10.25 0.022 0.007 0.110 <0.001 20.41 0.263 8.58 0.446 0.725 0.005 0.076
1579-A T1 HF N/M 7.11 <0.001 0.003 17.45 0.029 0.005 0.056 0.001 8.89 0.184 12.05 0.264 0.629 0.005 0.074
1579-A T100 HF MAG 1 4.26 0.001 0.002 1.85 0.009 0.013 0.172 0.002 52.52 0.190 2.99 0.426 0.255 0.009 0.062
1579-A T100 HF MAG 2&3 6.09 <0.001 0.011 11.30 0.026 0.006 0.079 0.001 18.28 0.296 9.51 0.446 0.776 0.006 0.071

1579-A T100 HF N/M 7.26 <0.001 0.003 17.20 0.033 0.005 0.050 <0.001 8.99 0.195 11.95 0.268 0.642 0.006 0.079
1579-A T200 HF MAG 1 4.38 0.001 <0.001 2.03 0.008 0.013 0.190 0.002 52.05 0.194 3.22 0.421 0.268 0.031 0.060
1579-A T200 HF MAG 2&3 6.19 <0.001 0.003 11.65 0.026 0.006 0.069 0.002 17.88 0.279 9.81 0.438 0.773 0.006 0.068
1579-A T200 HF N/M 7.26 <0.001 0.004 17.30 0.032 0.005 0.051 0.001 8.97 0.190 11.90 0.267 0.638 0.006 0.080

Comments: High in both Cr and Ni results on sample 7, potential Cr Ni contamination, NSS for 21n repeat.

***** See A pp endix Pa ge for comments re gardin g this certificate *****



    Page: 2 - B
Total # Pages: 2  (A - B)

Plus Appendix Pages
Finalized Date: 12-FEB-2019

Account: RJRASS

Australian Laboratory Services Pty. Ltd.

32 Shand Street
Stafford
Brisbane QLD 4053 
Phone: +61 (7) 3243 7222       Fax: +61 (7) 3243 7218    
www.alsglobal.com/geochemistry Project: ME-XRF21n

CERTIFICATE OF ANALYSIS    BR19018631 ALS Brisbane is a NATA Accredit ed Testing Laboratory. Corporate 
Accreditation No: 825, Corporate Site No: 818.

Sample Description

Method
Analyte

Units
LOD 

ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-GRA05

Pb S SiO2 Sn Sr TiO2 V Zn Zr Total LOI

% % % % % % % % % % %

0.001 0.001 0.01 0.001 0.001 0.01 0.001 0.001 0.001 0.01 0.01

1579-A T1 HF MAG 1 <0.001 0.080 8.03 <0.001 0.004 7.70 0.324 0.052 0.117 101.80 NSS
1579-A T1 HF MAG 2&3 0.007 0.060 34.4 0.003 0.010 8.39 0.104 0.021 0.284 99.29 NSS
1579-A T1 HF N/M 0.007 0.037 46.4 0.002 0.014 1.93 0.035 0.008 0.033 100.00  0.65
1579-A T100 HF MAG 1 0.002 0.082 8.35 0.002 0.005 6.81 0.324 0.053 0.118 100.00 -1.76
1579-A T100 HF MAG 2&3 0.008 0.054 38.0 0.003 0.011 6.44 0.090 0.019 0.219 100.10 NSS

1579-A T100 HF N/M 0.008 0.030 46.5 <0.001 0.014 1.85 0.035 0.008 0.035 100.00  0.70
1579-A T200 HF MAG 1 0.002 0.034 8.86 0.004 0.005 6.58 0.324 0.053 0.070 100.00 -1.76
1579-A T200 HF MAG 2&3 0.010 0.024 38.8 0.002 0.011 6.06 0.087 0.018 0.176 100.50 NSS
1579-A T200 HF N/M 0.010 0.019 46.5 <0.001 0.015 1.83 0.034 0.008 0.058 100.00  0.69

Comments: High in both Cr and Ni results on sample 7, potential Cr Ni contamination, NSS for 21n repeat.

***** See A pp endix Pa ge for comments re gardin g this certificate *****



    Page: Appendix 1 
Total # Appendix Pages: 1

Finalized Date: 12-FEB-2019
Account: RJRASS

Australian Laboratory Services Pty. Ltd.

32 Shand Street
Stafford
Brisbane QLD 4053 
Phone: +61 (7) 3243 7222       Fax: +61 (7) 3243 7218    
www.alsglobal.com/geochemistry Project: ME-XRF21n

CERTIFICATE OF ANALYSIS    BR19018631 ALS Brisbane is a NATA Accredit ed Testing Laboratory. Corporate 
Accreditation No: 825, Corporate Site No: 818.

CERTIFICATE COMMENTS

ANALYTICAL COMMENTS
NSS is non-sufficient sample.
ALL METHODSApplies to Method:

ACCREDITATION COMMENTS
NATA Accreditation covers the performance of this service but does not cover the performance of ALS Brisbane Sample Preparation . Corporate 
Accreditation No: 825, Corporate Site  No: 818. The Technical Signatory is James Lo, XRF Supervising Chemist
ME-GRA05Applies to Method: ME-XRF21n

LABORATORY ADDRESSES
Processed at ALS Brisbane located at 32 Shand Street, Stafford, Brisbane, QLD, Australia. Processed at ALS Brisbane Sample Prep aration at 116 
Delta Street, Geebung, QLD 4034, Australia
LEV-01Applies to Method: LOG-22 ME-GRA05 ME-XRF21n
PUL-31mp



�$�/�6���&�2�'�( DESCRIPTION

SAMPLE PREPARATION

LEV-01 Waste Disposal Levy
LOG-22 Sample lo gin - Rcd w/o BarCode
TRA-21 Transfer sample
PUL-31m Metallur gy Sample
WSH-22 "Wash" pulverizers

�$�/�6���&�2�'�( DESCRIPTION INSTRUMENT

ANALYTICAL PROCEDURES

ME-XRF21n XRFIron Ore by XRF Fusion
ME-GRA05 TGAH2O/LOI by TGA furnace

CERTIFICATE   BR19040580

This report is for 6 Concentrate samples submitted to our lab in Brisbane, QLD, 
Australia on 19-FEB-2019.

Project: ME-XRF21n
P.O. No.: 8255

The following have access to data associated with this certificate:
ARNO KRUGER

    Page:  1
Total # Pages: 2  (A - B)

Plus Appendix Pages
Finalized Date: 25-FEB-2019

Account: RJRASS

Australian Laboratory Services Pty. Ltd.

32 Shand Street
Stafford
Brisbane QLD 4053 
Phone: +61 (7) 3243 7222       Fax: +61 (7) 3243 7218    
www.alsglobal.com/geochemistry

This is the Final Report and supersedes any preliminary report  with this certificate number.  Results apply to samples as 
submitted.  All pages of this report have  been checked and approved for release. Signature:

Shaun Kenny, Brisbane Laboratory Manager***** See A pp endix Pa ge for comments re gardin g this certificate *****

ALS Brisbane is a NATA Accredited Testing Laboratory. Corporate 
Accreditation No: 825, Corporate Site No: 818.



    Page: 2 - A
Total # Pages: 2  (A - B)

Plus Appendix Pages
Finalized Date: 25-FEB-2019

Account: RJRASS

Australian Laboratory Services Pty. Ltd.

32 Shand Street
Stafford
Brisbane QLD 4053 
Phone: +61 (7) 3243 7222       Fax: +61 (7) 3243 7218    
www.alsglobal.com/geochemistry Project: ME-XRF21n

CERTIFICATE OF ANALYSIS    BR19040580 ALS Brisbane is a NATA Accredited Testing Laboratory. Corporate 
Accreditation No: 825, Corporate Site No: 818.

Sample Description

Method
Analyte

Units
LOD 

ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n

Al2O3 As Ba CaO Cl Co Cr2O3 Cu Fe K2O MgO Mn Na2O Ni P

% % % % % % % % % % % % % % %

0.01 0.001 0.001 0.01 0.001 0.001 0.001 0.001 0.01 0.001 0.01 0.001 0.005 0.001 0.001

1579-A T3 S/C&COn +2.85 �������� ������������ ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� �������� ���������� ���������� ���������� ����������
1579-A T4 S/C&COn +2.85 �������� ������������ ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ����������
1579-A T103 S/C&COn +2.85 �������� ������������ ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� �������� ���������� ���������� ���������� ����������
1579-A T104 S/C&COn +2.85 �������� ������������ ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ����������
1579-A T203 S/C&COn +2.85 �������� ������������ ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� �������� ���������� ���������� ���������� ����������

1579-A T204 S/C&COn +2.85 �������� ������������ ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ����������

***** See A pp endix Pa ge for comments re gardin g this certificate *****



    Page: 2 - B
Total # Pages: 2  (A - B)

Plus Appendix Pages
Finalized Date: 25-FEB-2019

Account: RJRASS

Australian Laboratory Services Pty. Ltd.

32 Shand Street
Stafford
Brisbane QLD 4053 
Phone: +61 (7) 3243 7222       Fax: +61 (7) 3243 7218    
www.alsglobal.com/geochemistry Project: ME-XRF21n

CERTIFICATE OF ANALYSIS    BR19040580 ALS Brisbane is a NATA Accredited Testing Laboratory. Corporate 
Accreditation No: 825, Corporate Site No: 818.

Sample Description

Method
Analyte

Units
LOD 

ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-GRA05

Pb S SiO2 Sn Sr TiO2 V Zn Zr Total LOI

% % % % % % % % % % %

0.001 0.001 0.01 0.001 0.001 0.01 0.001 0.001 0.001 0.01 0.01

1579-A T3 S/C&COn +2.85 ���������� ���������� �������� ������������ ���������� �������� ���������� ���������� ���������� ������������ ����������
1579-A T4 S/C&COn +2.85 ���������� ���������� �������� ���������� ���������� �������� ���������� ���������� ���������� ���������� ����������
1579-A T103 S/C&COn +2.85 ���������� ���������� �������� ���������� ���������� �������� ���������� ���������� ���������� ������������ ����������
1579-A T104 S/C&COn +2.85 ���������� ���������� �������� ���������� ���������� �������� ���������� ���������� ���������� ������������ ����������
1579-A T203 S/C&COn +2.85 ���������� ���������� �������� ���������� ���������� �������� ���������� ���������� ���������� ���������� ����������

1579-A T204 S/C&COn +2.85 ���������� ���������� �������� ������������ ���������� �������� ���������� ���������� ���������� ������������ ����������

***** See A pp endix Pa ge for comments re gardin g this certificate *****



    Page: Appendix 1 
Total # Appendix Pages: 1 

Finalized Date: 25-FEB-2019
Account: RJRASS

Australian Laboratory Services Pty. Ltd.

32 Shand Street
Stafford
Brisbane QLD 4053 
Phone: +61 (7) 3243 7222       Fax: +61 (7) 3243 7218    
www.alsglobal.com/geochemistry Project: ME-XRF21n

CERTIFICATE OF ANALYSIS    BR19040580 ALS Brisbane is a NATA Accredited Testing Laboratory. Corporate 
Accreditation No: 825, Corporate Site No: 818.

CERTIFICATE COMMENTS

ACCREDITATION COMMENTS
NATA Accreditation covers the performance of this service but does not cover the performance of ALS Brisbane Sample Preparation . Corporate 
Accreditation No: 825, Corporate Site No: 818. The Tec hnical Signatory is James Lo, XRF Supervising Chemist
ME-GRA05Applies to Method: ME-XRF21n

LABORATORY ADDRESSES
Processed at ALS Brisbane located at 32 Shand Street, Stafford, Brisbane, QLD, Australia. Processed at ALS Brisbane Sample Prep aration at 116 
Delta Street, Geebung, QLD 4034, Australia
LEV-01Applies to Method: LOG-22 ME-GRA05 ME-XRF21n
PUL-31m TRA-21 WSH-22



�$�/�6���&�2�'�( DESCRIPTION

SAMPLE PREPARATION

LEV-01 Waste Disposal Levy
WSH-22 "Wash" pulverizers
LOG-22 Sample lo gin - Rcd w/o BarCode
TRA-21 Transfer sample
PUL-31m Metallur gy Sample

�$�/�6���&�2�'�( DESCRIPTION INSTRUMENT

ANALYTICAL PROCEDURES

ME-XRF21n XRFIron Ore by XRF Fusion
ME-GRA05 TGAH2O/LOI by TGA furnace

CERTIFICATE   BR19043025

This report is for 6 Tailings samples submitted to our lab in Brisbane, QLD, Australia 
on 21-FEB-2019.

Project: ME-XRF21n
P.O. No.: 8262

The following have access to data associated with this certificate:
ARNO KRUGER

    Page:  1
Total # Pages: 2  (A - B)

Plus Appendix Pages
Finalized Date: 28-FEB-2019

Account: RJRASS

Australian Laboratory Services Pty. Ltd.

32 Shand Street
Stafford
Brisbane QLD 4053 
Phone: +61 (7) 3243 7222       Fax: +61 (7) 3243 7218    
www.alsglobal.com/geochemistry

This is the Final Report and supersedes any preliminary report  with this certificate number.  Results apply to samples as 
submitted.  All pages of this report have  been checked and approved for release. Signature:

Shaun Kenny, Brisbane Laboratory Manager***** See A pp endix Pa ge for comments re gardin g this certificate *****

ALS Brisbane is a NATA Accredited Testing Laboratory. Corporate 
Accreditation No: 825, Corporate Site No: 818.



    Page: 2 - A
Total # Pages: 2  (A - B)

Plus Appendix Pages
Finalized Date: 28-FEB-2019

Account: RJRASS

Australian Laboratory Services Pty. Ltd.

32 Shand Street
Stafford
Brisbane QLD 4053 
Phone: +61 (7) 3243 7222       Fax: +61 (7) 3243 7218    
www.alsglobal.com/geochemistry Project: ME-XRF21n

CERTIFICATE OF ANALYSIS    BR19043025 ALS Brisbane is a NATA Accredited Testing Laboratory. Corporate 
Accreditation No: 825, Corporate Site No: 818.

Sample Description

Method
Analyte

Units
LOD 

ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n

Al2O3 As Ba CaO Cl Co Cr2O3 Cu Fe K2O MgO Mn Na2O Ni P

% % % % % % % % % % % % % % %

0.01 0.001 0.001 0.01 0.001 0.001 0.001 0.001 0.01 0.001 0.01 0.001 0.005 0.001 0.001

1579 A T3 Tails +2.85 �������� ������������ ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ����������
1579 A T4 Tails +2.85 �������� ������������ ���������� ���������� ���������� ���������� ���������� ������������ ���������� ���������� ���������� ���������� ���������� ���������� ����������
1579 A T103 Tails +2.85 �������� ������������ ���������� ���������� ���������� ���������� ���������� ������������ ���������� ���������� ���������� ���������� ���������� ���������� ����������
1579 A T104 Tails +2.85 �������� ������������ ���������� ���������� ���������� ���������� ���������� ���������� �������� �� ���������� ���������� ���������� ���������� ���������� ����������
1579 A T203 Tails +2.85 �������� ������������ ���������� ���������� ���������� ���������� ���������� ������������ ���������� ���������� ���������� ���������� ���������� ���������� ����������

1579 A T204 Tails +2.85 �������� ������������ ���������� ���������� ���������� ���������� ���������� ������������ ���� ������ ���������� ���������� ���������� ���������� ���������� ����������

***** See A pp endix Pa ge for comments re gardin g this certificate *****



    Page: 2 - B
Total # Pages: 2  (A - B)

Plus Appendix Pages
Finalized Date: 28-FEB-2019

Account: RJRASS

Australian Laboratory Services Pty. Ltd.

32 Shand Street
Stafford
Brisbane QLD 4053 
Phone: +61 (7) 3243 7222       Fax: +61 (7) 3243 7218    
www.alsglobal.com/geochemistry Project: ME-XRF21n

CERTIFICATE OF ANALYSIS    BR19043025 ALS Brisbane is a NATA Accredited Testing Laboratory. Corporate 
Accreditation No: 825, Corporate Site No: 818.

Sample Description

Method
Analyte

Units
LOD 

ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-GRA05

Pb S SiO2 Sn Sr TiO2 V Zn Zr Total LOI

% % % % % % % % % % %

0.001 0.001 0.01 0.001 0.001 0.01 0.001 0.001 0.001 0.01 0.01

1579 A T3 Tails +2.85 ���������� ���������� �������� ���������� ���������� �������� ���������� ���������� ���������� ������������ ��������
1579 A T4 Tails +2.85 ���������� ���������� �������� ���������� ���������� �������� ���������� ���������� ���������� ���������� ��������
1579 A T103 Tails +2.85 ���������� ���������� �������� ������������ ���������� �������� ���������� ���������� ���������� ������������ ��������
1579 A T104 Tails +2.85 ���������� ���������� �������� ������������ ���������� �������� ���������� ���������� ���������� ���������� ��������
1579 A T203 Tails +2.85 ���������� ���������� �������� ���������� ���������� �������� ���������� ���������� ���������� ���������� ��������

1579 A T204 Tails +2.85 ���������� ���������� �������� ���������� ���������� �������� ���������� ���������� ���������� ������������ ��������

***** See A pp endix Pa ge for comments re gardin g this certificate *****



    Page: Appendix 1 
Total # Appendix Pages: 1 

Finalized Date: 28-FEB-2019
Account: RJRASS

Australian Laboratory Services Pty. Ltd.

32 Shand Street
Stafford
Brisbane QLD 4053 
Phone: +61 (7) 3243 7222       Fax: +61 (7) 3243 7218    
www.alsglobal.com/geochemistry Project: ME-XRF21n

CERTIFICATE OF ANALYSIS    BR19043025 ALS Brisbane is a NATA Accredited Testing Laboratory. Corporate 
Accreditation No: 825, Corporate Site No: 818.

CERTIFICATE COMMENTS

ACCREDITATION COMMENTS
NATA Accreditation covers the performance of this service but does not cover the performance of ALS Brisbane Sample Preparation . Corporate 
Accreditation No: 825, Corporate Site No: 818. The Tec hnical Signatory is James Lo, XRF Supervising Chemist
ME-GRA05Applies to Method: ME-XRF21n

LABORATORY ADDRESSES
Processed at ALS Brisbane located at 32 Shand Street, Stafford, Brisbane, QLD, Australia. Processed at ALS Brisbane Sample Prep aration at 116 
Delta Street, Geebung, QLD 4034, Australia
LEV-01Applies to Method: LOG-22 ME-GRA05 ME-XRF21n
PUL-31m TRA-21 WSH-22



�$�/�6���&�2�'�( DESCRIPTION

SAMPLE PREPARATION

LEV-01 Waste Disposal Levy
LOG-22 Sample lo gin - Rcd w/o BarCode
PUL-31m Metallur gy Sample
WSH-22 "Wash" pulverizers
TRA-21 Transfer sample

�$�/�6���&�2�'�( DESCRIPTION INSTRUMENT

ANALYTICAL PROCEDURES

ME-XRF21n XRFIron Ore by XRF Fusion
ME-GRA05 TGAH2O/LOI by TGA furnace

CERTIFICATE   BR19047957

This report is for 2 Other samples submitted to our lab in Brisbane, QLD, Australia 
on 27-FEB-2019.

Project: ME-XRF21n
P.O. No.: 8275

The following have access to data associated with this certificate:
ARNO KRUGER

    Page:  1
Total # Pages: 2  (A - B)

Plus Appendix Pages
Finalized Date: 6-MAR-2019

Account: RJRASS

Australian Laboratory Services Pty. Ltd.

32 Shand Street
Stafford
Brisbane QLD 4053 
Phone: +61 (7) 3243 7222       Fax: +61 (7) 3243 7218    
www.alsglobal.com/geochemistry

This is the Final Report and supersedes any preliminary report  with this certificate number.  Results apply to samples as 
submitted.  All pages of this report have  been checked and approved for release. Signature:

Shaun Kenny, Brisbane Laboratory Manager***** See A pp endix Pa ge for comments re gardin g this certificate *****

ALS Brisbane is a NATA Accredited Testing Laboratory. Corporate 
Accreditation No: 825, Corporate Site No: 818.



    Page: 2 - A
Total # Pages: 2  (A - B)

Plus Appendix Pages
Finalized Date: 6-MAR-2019

Account: RJRASS

Australian Laboratory Services Pty. Ltd.

32 Shand Street
Stafford
Brisbane QLD 4053 
Phone: +61 (7) 3243 7222       Fax: +61 (7) 3243 7218    
www.alsglobal.com/geochemistry Project: ME-XRF21n

CERTIFICATE OF ANALYSIS    BR19047957 ALS Brisbane is a NATA Accredited Testing Laboratory. Corporate 
Accreditation No: 825, Corporate Site No: 818.

Sample Description

Method
Analyte

Units
LOD 

ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n

Al2O3 As Ba CaO Cl Co Cr2O3 Cu Fe K2O MgO Mn Na2O Ni P

% % % % % % % % % % % % % % %

0.01 0.001 0.001 0.01 0.001 0.001 0.001 0.001 0.01 0.001 0.01 0.001 0.005 0.001 0.001

1579 A T5A Conc +2.85 �������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� �������� ���������� ���������� ���������� ����������
1579 A T5A Tails +2.85 �������� ������������ ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ����������

***** See A pp endix Pa ge for comments re gardin g this certificate *****



    Page: 2 - B
Total # Pages: 2  (A - B)

Plus Appendix Pages
Finalized Date: 6-MAR-2019

Account: RJRASS

Australian Laboratory Services Pty. Ltd.

32 Shand Street
Stafford
Brisbane QLD 4053 
Phone: +61 (7) 3243 7222       Fax: +61 (7) 3243 7218    
www.alsglobal.com/geochemistry Project: ME-XRF21n

CERTIFICATE OF ANALYSIS    BR19047957 ALS Brisbane is a NATA Accredited Testing Laboratory. Corporate 
Accreditation No: 825, Corporate Site No: 818.

Sample Description

Method
Analyte

Units
LOD 

ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-GRA05

Pb S SiO2 Sn Sr TiO2 V Zn Zr Total LOI

% % % % % % % % % % %

0.001 0.001 0.01 0.001 0.001 0.01 0.001 0.001 0.001 0.01 0.01

1579 A T5A Conc +2.85 ���������� ���������� �������� ������������ ���������� �������� ���������� ���������� ���������� ���������� ����������
1579 A T5A Tails +2.85 ���������� ���������� �������� ���������� ���������� �������� ���������� ���������� ���������� ������������ ��������

***** See A pp endix Pa ge for comments re gardin g this certificate *****



    Page: Appendix 1 
Total # Appendix Pages: 1 

Finalized Date: 6-MAR-2019
Account: RJRASS

Australian Laboratory Services Pty. Ltd.

32 Shand Street
Stafford
Brisbane QLD 4053 
Phone: +61 (7) 3243 7222       Fax: +61 (7) 3243 7218    
www.alsglobal.com/geochemistry Project: ME-XRF21n

CERTIFICATE OF ANALYSIS    BR19047957 ALS Brisbane is a NATA Accredited Testing Laboratory. Corporate 
Accreditation No: 825, Corporate Site No: 818.

CERTIFICATE COMMENTS

ACCREDITATION COMMENTS
NATA Accreditation covers the performance of this service but does not cover the performance of ALS Brisbane Sample Preparation . Corporate 
Accreditation No: 825, Corporate Site No: 818. The Tec hnical Signatory is James Lo, XRF Supervising Chemist
ME-GRA05Applies to Method: ME-XRF21n

LABORATORY ADDRESSES
Processed at ALS Brisbane located at 32 Shand Street, Stafford, Brisbane, QLD, Australia. Processed at ALS Brisbane Sample Prep aration at 116 
Delta Street, Geebung, QLD 4034, Australia
LEV-01Applies to Method: LOG-22 ME-GRA05 ME-XRF21n
PUL-31m TRA-21 WSH-22



�$�/�6���&�2�'�( DESCRIPTION

SAMPLE PREPARATION

LEV-01 Waste Disposal Levy
TRA-21 Transfer sample
LOG-22 Sample lo gin - Rcd w/o BarCode
PUL-31m Metallur gy Sample
WSH-22 "Wash" pulverizers

�$�/�6���&�2�'�( DESCRIPTION INSTRUMENT

ANALYTICAL PROCEDURES

ME-XRF21n XRFIron Ore by XRF Fusion
ME-GRA05 TGAH2O/LOI by TGA furnace

CERTIFICATE   BR19048981

This report is for 2 Other samples submitted to our lab in Brisbane, QLD, Australia 
on 28-FEB-2019.

Project: 1579
P.O. No.: 8276

The following have access to data associated with this certificate:
ARNO KRUGER

    Page:  1
Total # Pages: 2  (A - B)

Plus Appendix Pages
Finalized Date: 8-MAR-2019

Account: RJRASS

Australian Laboratory Services Pty. Ltd.

32 Shand Street
Stafford
Brisbane QLD 4053 
Phone: +61 (7) 3243 7222       Fax: +61 (7) 3243 7218    
www.alsglobal.com/geochemistry

This is the Final Report and supersedes any preliminary report  with this certificate number.  Results apply to samples as 
submitted.  All pages of this report have  been checked and approved for release. Signature:

Shaun Kenny, Brisbane Laboratory Manager***** See A pp endix Pa ge for comments re gardin g this certificate *****

ALS Brisbane is a NATA Accredited Testing Laboratory. Corporate 
Accreditation No: 825, Corporate Site No: 818.



    Page: 2 - A
Total # Pages: 2  (A - B)

Plus Appendix Pages
Finalized Date: 8-MAR-2019

Account: RJRASS

Australian Laboratory Services Pty. Ltd.

32 Shand Street
Stafford
Brisbane QLD 4053 
Phone: +61 (7) 3243 7222       Fax: +61 (7) 3243 7218    
www.alsglobal.com/geochemistry Project: 1579

CERTIFICATE OF ANALYSIS    BR19048981 ALS Brisbane is a NATA Accredited Testing Laboratory. Corporate 
Accreditation No: 825, Corporate Site No: 818.

Sample Description

Method
Analyte

Units
LOD 

ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n

Al2O3 As Ba CaO Cl Co Cr2O3 Cu Fe K2O MgO Mn Na2O Ni P

% % % % % % % % % % % % % % %

0.01 0.001 0.001 0.01 0.001 0.001 0.001 0.001 0.01 0.001 0.01 0.001 0.005 0.001 0.001

1579 A TGA Tails HM �������� ������������ ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ����������
1579 A TGA Con HM �������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ����������

***** See A pp endix Pa ge for comments re gardin g this certificate *****
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Plus Appendix Pages
Finalized Date: 8-MAR-2019

Account: RJRASS

Australian Laboratory Services Pty. Ltd.

32 Shand Street
Stafford
Brisbane QLD 4053 
Phone: +61 (7) 3243 7222       Fax: +61 (7) 3243 7218    
www.alsglobal.com/geochemistry Project: 1579

CERTIFICATE OF ANALYSIS    BR19048981 ALS Brisbane is a NATA Accredited Testing Laboratory. Corporate 
Accreditation No: 825, Corporate Site No: 818.

Sample Description

Method
Analyte

Units
LOD 

ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-GRA05

Pb S SiO2 Sn Sr TiO2 V Zn Zr Total LOI

% % % % % % % % % % %

0.001 0.001 0.01 0.001 0.001 0.01 0.001 0.001 0.001 0.01 0.01

1579 A TGA Tails HM ���������� ���������� �������� ������������ ���������� �������� ���������� ���������� ���������� ������������ ��������
1579 A TGA Con HM ���������� ���������� �������� ���������� ���������� �������� ���������� ���������� ���������� ���������� ��������

***** See A pp endix Pa ge for comments re gardin g this certificate *****



    Page: Appendix 1 
Total # Appendix Pages: 1 

Finalized Date: 8-MAR-2019
Account: RJRASS

Australian Laboratory Services Pty. Ltd.

32 Shand Street
Stafford
Brisbane QLD 4053 
Phone: +61 (7) 3243 7222       Fax: +61 (7) 3243 7218    
www.alsglobal.com/geochemistry Project: 1579

CERTIFICATE OF ANALYSIS    BR19048981 ALS Brisbane is a NATA Accredited Testing Laboratory. Corporate 
Accreditation No: 825, Corporate Site No: 818.

CERTIFICATE COMMENTS

ACCREDITATION COMMENTS
NATA Accreditation covers the performance of this service but does not cover the performance of ALS Brisbane Sample Preparation . Corporate 
Accreditation No: 825, Corporate Site No: 818. The Tec hnical Signatory is James Lo, XRF Supervising Chemist
ME-GRA05Applies to Method: ME-XRF21n

LABORATORY ADDRESSES
Processed at ALS Brisbane located at 32 Shand Street, Stafford, Brisbane, QLD, Australia. Processed at ALS Brisbane Sample Prep aration at 116 
Delta Street, Geebung, QLD 4034, Australia
LEV-01Applies to Method: LOG-22 ME-GRA05 ME-XRF21n
PUL-31m TRA-21 WSH-22



�$�/�6���&�2�'�( DESCRIPTION

SAMPLE PREPARATION

LEV-01 Waste Disposal Levy
TRA-21 Transfer sample
WEI-21 Received Sample Wei ght
LOG-22 Sample lo gin - Rcd w/o BarCode
PUL-31m Metallur gy Sample

�$�/�6���&�2�'�( DESCRIPTION INSTRUMENT

ANALYTICAL PROCEDURES

ME-XRF21n XRFIron Ore by XRF Fusion
ME-GRA05 TGAH2O/LOI by TGA furnace

CERTIFICATE   BR19085078

This report is for 2 Other samples submitted to our lab in Brisbane, QLD, Australia 
on 10-APR-2019.

Project: ME-XRF21n analysis
P.O. No.: 00008325

The following have access to data associated with this certificate:
ARNO KRUGER

    Page:  1
Total # Pages: 2  (A - B)

Plus Appendix Pages
Finalized Date: 17-APR-2019

Account: RJRASS

Australian Laboratory Services Pty. Ltd.

32 Shand Street
Stafford
Brisbane QLD 4053 
Phone: +61 (7) 3243 7222       Fax: +61 (7) 3243 7218    
www.alsglobal.com/geochemistry

This is the Final Report and supersedes any preliminary report  with this certificate number.  Results apply to samples as 
submitted.  All pages of this report have  been checked and approved for release. Signature:

Shaun Kenny, Brisbane Laboratory Manager***** See A pp endix Pa ge for comments re gardin g this certificate *****

ALS Brisbane is a NATA Accredited Testing Laboratory. Corporate 
Accreditation No: 825, Corporate Site No: 818.



    Page: 2 - A
Total # Pages: 2  (A - B)

Plus Appendix Pages
Finalized Date: 17-APR-2019

Account: RJRASS

Australian Laboratory Services Pty. Ltd.

32 Shand Street
Stafford
Brisbane QLD 4053 
Phone: +61 (7) 3243 7222       Fax: +61 (7) 3243 7218    
www.alsglobal.com/geochemistry Project: ME-XRF21n analysis

CERTIFICATE OF ANALYSIS    BR19085078 ALS Brisbane is a NATA Accredited Testing Laboratory. Corporate 
Accreditation No: 825, Corporate Site No: 818.

Sample Description

Method
Analyte

Units
LOD 

ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n

Al2O3 As Ba CaO Cl Co Cr2O3 Cu Fe K2O MgO Mn Na2O Ni P

% % % % % % % % % % % % % % %

0.01 0.001 0.001 0.01 0.001 0.001 0.001 0.001 0.01 0.001 0.01 0.001 0.005 0.001 0.001

1579 A Dune CSP O/F ���������� ������������ ���������� �������� ���������� ���������� ���������� ���������� �������� ���������� �������� ���������� �������� ���������� ����������
1579 A Dune CSP U/F ���������� ������������ ���������� �������� ���������� ���������� ���������� ���������� �������� ���������� �������� ���������� �������� ������������ ����������

***** See A pp endix Pa ge for comments re gardin g this certificate *****
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Account: RJRASS

Australian Laboratory Services Pty. Ltd.

32 Shand Street
Stafford
Brisbane QLD 4053 
Phone: +61 (7) 3243 7222       Fax: +61 (7) 3243 7218    
www.alsglobal.com/geochemistry Project: ME-XRF21n analysis

CERTIFICATE OF ANALYSIS    BR19085078 ALS Brisbane is a NATA Accredited Testing Laboratory. Corporate 
Accreditation No: 825, Corporate Site No: 818.

Sample Description

Method
Analyte

Units
LOD 

ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-GRA05 WEI-21

Pb S SiO2 Sn Sr TiO2 V Zn Zr Total LOI Recvd Wt.

% % % % % % % % % % % kg

0.001 0.001 0.01 0.001 0.001 0.01 0.001 0.001 0.001 0.01 0.01 0.02

1579 A Dune CSP O/F ���������� ���������� �������� ������������ ���������� �������� ���������� ���������� ���������� ������������ ���������� ����������
1579 A Dune CSP U/F ���������� ���������� �������� ������������ ���������� �������� ���������� ���������� ���������� ������������ ���������� ��������

***** See A pp endix Pa ge for comments re gardin g this certificate *****
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Finalized Date: 17-APR-2019
Account: RJRASS

Australian Laboratory Services Pty. Ltd.

32 Shand Street
Stafford
Brisbane QLD 4053 
Phone: +61 (7) 3243 7222       Fax: +61 (7) 3243 7218    
www.alsglobal.com/geochemistry Project: ME-XRF21n analysis

CERTIFICATE OF ANALYSIS    BR19085078 ALS Brisbane is a NATA Accredited Testing Laboratory. Corporate 
Accreditation No: 825, Corporate Site No: 818.

CERTIFICATE COMMENTS

ACCREDITATION COMMENTS
NATA Accreditation covers the performance of this service but does not cover the performance of ALS Brisbane Sample Preparation . Corporate 
Accreditation No: 825, Corporate Site No: 818. The Tec hnical Signatory is James Lo, XRF Supervising Chemist
ME-GRA05Applies to Method: ME-XRF21n

LABORATORY ADDRESSES
Processed at ALS Brisbane located at 32 Shand Street, Stafford, Brisbane, QLD, Australia. Processed at ALS Brisbane Sample Prep aration at 116 
Delta Street, Geebung, QLD 4034, Australia
LEV-01Applies to Method: LOG-22 ME-GRA05 ME-XRF21n
PUL-31m TRA-21 WEI-21



�$�/�6���&�2�'�( DESCRIPTION

SAMPLE PREPARATION

LEV-01 Waste Disposal Levy
TRA-21 Transfer sample
WEI-21 Received Sample Wei ght
LOG-22 Sample lo gin - Rcd w/o BarCode
PUL-31m Metallur gy Sample

�$�/�6���&�2�'�( DESCRIPTION INSTRUMENT

ANALYTICAL PROCEDURES

ME-XRF21n XRFIron Ore by XRF Fusion
ME-GRA05 TGAH2O/LOI by TGA furnace

CERTIFICATE   BR19092492

This report is for 13 Other samples submitted to our lab in Brisbane, QLD, Australia 
on 18-APR-2019.

Project: Ref: 1579
P.O. No.: 8335

The following have access to data associated with this certificate:
ARNO KRUGER

    Page:  1
Total # Pages: 2  (A - B)

Plus Appendix Pages
Finalized Date: 30-APR-2019

Account: RJRASS

Australian Laboratory Services Pty. Ltd.

32 Shand Street
Stafford
Brisbane QLD 4053 
Phone: +61 (7) 3243 7222       Fax: +61 (7) 3243 7218    
www.alsglobal.com/geochemistry

This is the Final Report and supersedes any preliminary report  with this certificate number.  Results apply to samples as 
submitted.  All pages of this report have  been checked and approved for release. Signature:

Shaun Kenny, Brisbane Laboratory Manager***** See A pp endix Pa ge for comments re gardin g this certificate *****

ALS Brisbane is a NATA Accredited Testing Laboratory. Corporate 
Accreditation No: 825, Corporate Site No: 818.



    Page: 2 - A
Total # Pages: 2  (A - B)

Plus Appendix Pages
Finalized Date: 30-APR-2019

Account: RJRASS

Australian Laboratory Services Pty. Ltd.

32 Shand Street
Stafford
Brisbane QLD 4053 
Phone: +61 (7) 3243 7222       Fax: +61 (7) 3243 7218    
www.alsglobal.com/geochemistry Project: Ref: 1579

CERTIFICATE OF ANALYSIS    BR19092492 ALS Brisbane is a NATA Accredited Testing Laboratory. Corporate 
Accreditation No: 825, Corporate Site No: 818.

Sample Description

Method
Analyte

Units
LOD 

ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n

Al2O3 As Ba CaO Cl Co Cr2O3 Cu Fe K2O MgO Mn Na2O Ni P

% % % % % % % % % % % % % % %

0.01 0.001 0.001 0.01 0.001 0.001 0.001 0.001 0.01 0.001 0.01 0.001 0.005 0.001 0.001

1579A T105 Tail HM �������� ������������ ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ����������
1579A T106 Con HM �������� ������������ ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� �������� ���������� ���������� ���������� ����������
1579A T106 Tail HM �������� ������������ ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ����������
1579A T107 N/M HM �������� ������������ ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ����������
1579A T107 Ma g HM �������� ������������ ���������� �������� ���������� ���������� ���������� ���������� ���������� ���������� �������� ���������� ���������� ���������� ����������

1579A T108 N/M HM �������� ������������ ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ����������
1579A T108 Ma g HM �������� ������������ ���������� �������� ���������� ���������� ���������� ���������� ���������� ���������� �������� ���������� ���������� ���������� ����������
1579A T109 N/M HM �������� ������������ ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� �������� ���������� ���������� ���������� ����������
1579 T109 Ma g �������� ������������ ���������� �������� ���������� ���������� ���������� ���������� ���������� ���������� �������� ���������� ���������� ���������� ����������
1579A T110 O/S HM �������� ������������ ���������� �������� ���������� ���������� ���������� ���������� ���������� ���������� �������� ���������� ���������� ���������� ����������

1579 T110 U/S �������� ������������ ���������� �������� ���������� ���������� ���������� ���������� ���������� ���������� �������� ���������� ���������� ���������� ����������
1579A Island CSP U/F ���������� ������������ ���������� �������� ���������� ���������� ���������� ���������� �������� ���������� �������� ���������� �������� ���������� ����������
1579A Island CSP O/F ���������� ������������ ���������� �������� ���������� ���������� ���������� ���������� �������� ���������� �������� ���������� �������� ���������� ����������

***** See A pp endix Pa ge for comments re gardin g this certificate *****
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Account: RJRASS

Australian Laboratory Services Pty. Ltd.

32 Shand Street
Stafford
Brisbane QLD 4053 
Phone: +61 (7) 3243 7222       Fax: +61 (7) 3243 7218    
www.alsglobal.com/geochemistry Project: Ref: 1579

CERTIFICATE OF ANALYSIS    BR19092492 ALS Brisbane is a NATA Accredited Testing Laboratory. Corporate 
Accreditation No: 825, Corporate Site No: 818.

Sample Description

Method
Analyte

Units
LOD 

ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-XRF21n ME-GRA05 WEI-21

Pb S SiO2 Sn Sr TiO2 V Zn Zr Total LOI Recvd Wt.

% % % % % % % % % % % kg

0.001 0.001 0.01 0.001 0.001 0.01 0.001 0.001 0.001 0.01 0.01 0.02

1579A T105 Tail HM ���������� ���������� �������� ���������� ���������� �������� ���������� ���������� ���������� ������������ �������� ��������
1579A T106 Con HM ������������ ���������� �������� ���������� ���������� �������� ���������� ���������� ���������� ���������� ���������� ��������
1579A T106 Tail HM ���������� ���������� �������� ������������ ���������� �������� ���������� ���������� ���������� ���������� �������� ��������
1579A T107 N/M HM ���������� ���������� �������� ���������� ���������� �������� ���������� ���������� ���������� ���������� �������� ��������
1579A T107 Ma g HM ������������ ���������� ���������� ���������� ���������� �������� ���������� ���������� ���������� ������������ ���������� ����������

1579A T108 N/M HM ���������� ���������� �������� ������������ ���������� �������� ���������� ���������� ���������� ���������� �������� ����������
1579A T108 Ma g HM ������������ ���������� �������� ������������ ���������� �������� ���������� ���������� ���������� ������������ ���������� ��������
1579A T109 N/M HM ���������� ���������� �������� ������������ ���������� �������� ���������� ���������� ���������� ������������ ���������� ����������
1579 T109 Ma g ������������ ���������� �������� ������������ ���������� �������� ���������� ���������� ���������� ������������ ���������� ��������
1579A T110 O/S HM ������������ ���������� �������� ���������� ���������� �������� ���������� ���������� ���������� ���������� ���������� ��������

1579 T110 U/S ������������ ���������� �������� ������������ ���������� �������� ���������� ���������� ���������� ������������ ���������� ��������
1579A Island CSP U/F ���������� ���������� �������� ���������� ���������� �������� ���������� ���������� ���������� ���������� �������� ��������
1579A Island CSP O/F ���������� ���������� �������� ���������� ���������� �������� ���������� ���������� ���������� ������������ �������� ��������

***** See A pp endix Pa ge for comments re gardin g this certificate *****
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Australian Laboratory Services Pty. Ltd.

32 Shand Street
Stafford
Brisbane QLD 4053 
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CERTIFICATE OF ANALYSIS    BR19092492 ALS Brisbane is a NATA Accredited Testing Laboratory. Corporate 
Accreditation No: 825, Corporate Site No: 818.

CERTIFICATE COMMENTS

ACCREDITATION COMMENTS
NATA Accreditation covers the performance of this service but does not cover the performance of ALS Brisbane Sample Preparation . Corporate 
Accreditation No: 825, Corporate Site No: 818. The Tec hnical Signatory is James Lo, XRF Supervising Chemist
ME-GRA05Applies to Method: ME-XRF21n

LABORATORY ADDRESSES
Processed at ALS Brisbane located at 32 Shand Street, Stafford, Brisbane, QLD, Australia. Processed at ALS Brisbane Sample Prep aration at 116 
Delta Street, Geebung, QLD 4034, Australia
LEV-01Applies to Method: LOG-22 ME-GRA05 ME-XRF21n
PUL-31m TRA-21 WEI-21
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 TR- IHCRobbins-20190501-Project 1579 

Mining Solutions �± Asia Pacific  

Technical  Report  
    

Client:  IHC Robbins Report No.  TR- IHCRobbins-
20190501 

To: Arno Kruger, Rosa Verburg Date:  1 May 2019 

CC: T. Haskell 

A.Gill 

 Author(s):  June Forett 

Title:  Flocculant Screening on Project 1579 Tails Thickener Feed Samples and Tails Underflow. 

This Report is confidential and may be subject to legal or other professional privilege. Any unauthorised use of the contents is expressly 
prohibited. This Report is subject to copyright and no part of it may be reproduced, adapted or transmitted to a third party without the 
written permission of the copyright owner. If you are not the intended recipient you must not disclose, distribute or use the information in 
it as this could be a breach of confidentiality. Any confidentiality or privilege is not waived or lost because it may have been sent to you 
by mistake. 

1.0 Summary  

Three samples of Hydrocyclone Overflow (slimes) and one UCC overflow (sand) sample were 
submitted to BASF Somersby for Laboratory Testing. 
 
Magnafloc 336 and Magnafloc 5250 both gave good settling for all three samples.  
 
ETD (Enhanced Tailings Disposal) was also evaluated for tailings underflow disposal method.  
Rheomax 9010 gave excellent water release. The addition of Magnafloc 1510 following the 
Rheomax 9010 further improvement on water release in addition to creating a more rigid tailings 
stacking structure.  
 
Further testing is recommended to repeat this testwork once further information and production 
samples are available. 

 
 
 
 



 TR- IHCRobbins-20190501-Project 1579 

 
2.0 Introduction  

IHC Robbins are currently evaluating flocculant reagents for  Project 1579 based in Fiji. This 
testwork encompasses the provisional selection of flocculant for the tailings thickeners to allow help 
with plant design.  

The possibility of using ETD for further tailings dewatering is also being explored as an option for 
tailings management. Typically ETD requires lower initial capital expenditure to implement, which 
makes it an attractive option. 

 

3.0 Experimental  

�%�$�6�)�¶�V�� �V�W�D�Q�G�D�U�G�� �P�H�W�K�R�G�� �I�R�U�� �V�H�G�L�Pentation tests was used, testing 500mL sample aliquots. The 
Hydrocyclone slimes samples were diluted to ~5% to replicate thickener feed material. For the ETD 
testwork, the underflow was collected from the settlement tests and mixed with the sand at a ratio 
of 1:4.6 based on weight. 

�%�$�6�)�¶�V���V�W�D�Q�G�D�U�G���P�H�W�K�R�G���R�I���W�H�V�W���I�R�U���V�O�X�U�U�\���F�K�D�U�D�F�W�H�U�L�]�D�W�L�R�Q���Z�D�V���X�V�H�G�� 

�%�$�6�)�¶�V���V�W�D�Q�G�D�U�G���P�H�W�K�R�G���R�I���W�H�V�W���I�R�U ETD slump testing. 

 

4.0 Results  - Settling Tests  �± Tailings Thickener  

Table 1. T1HF Surry Characteristics 

DATE -  25/3/19 
DATE SAMPLED -  March 2019 
SITE SEAM -  T1HF 

SLURRY PH -  7.20 
SLURRY SOLIDS (WT/WT) 9.62 
SLURRY SOLIDS (WT/VOL) 10.00 
DILUTED SLURRY SOLIDS 
(WT/VOL) 4.81 

 
Table 2. Initial Screen at 10 g/t dose rate. 

Product Settlement Rate (m/hr) 
Underflow 

Compaction (mL) 

Supernatant 
Clarity 

(wedge) 

Magnafloc 10 <1     
Magnafloc 338 1.6 100 8 
Magnafloc 5250 10.6 85 21 
Magnafloc 336 10.3 85 14 
Magnafloc 919 7.1 90 12 
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Table 3. Dose Response with two optimum products. 

Product 
Dose (g/t) Settlement Rate (m/hr) 

Underflow 
Compaction 

(mL) 

Supernatant 
Clarity 

(wedge) 

Magnafloc 5250  

30.0 6.8 95 20 
40.0 10.6 85 21 
50.0 18.1 85 21 
60.0 30.0 80 22 

Magnafloc 336 

30.0 3.7 100 10 
40.0 10.3 85 12 
50.0 23.1 80 15 
60.0 28.1 80 22 

 

Table 4. T100HF Surry Characteristics 

DATE -  25/3/19 
DATE SAMPLED -  March 2019 
SITE SEAM -  T100HF 

SLURRY PH -  7.30 
SLURRY SOLIDS (WT/WT) 6.26 
SLURRY SOLIDS (WT/VOL) 6.46 
DILUTED SLURRY SOLIDS 
(WT/VOL) 4.85 

 

Table 5. Initial Screen at 41.3 g/t dose rate. 

Product Settlement Rate (m/hr) 

Underflow 
Compaction 

(mL) 
Supernatant 

Clarity (wedge) 
Magnafloc 10 >1     
Magnafloc 338 1.9 110 15 
Magnafloc 5250 6.8 90 33 
Magnafloc 336 15.3 90 38 
Magnafloc 919 6.6 85 21 

 

 

 

 

 

 

 

 

 



 TR- IHCRobbins-20190501-Project 1579 

Table 6. Dose Response with two optimum products. 

Product Dose (g/t) 
Settlement Rate 

(m/hr) 

Underflow 
Compaction 

(mL) 

Supernatant 
Clarity 

(wedge) 

Magnafloc 5250  

31.0 3.6 100 36 
41.3 6.8 90 38 
51.6 13.8 80 36 
56.8 40.0 80 44 

Magnafloc 336 

31.0 3.1 100 20 
36.1 14.7 85 22 
41.3 15.3 85 21 
51.6 17.1 80 22 
56.8 21.3 80 27 

 

Table 7. T200HF Slurry Characteristics 

DATE -  25/3/19 
DATE SAMPLED -  March 2019 
SITE SEAM -  T200HF 

SLURRY PH -  7.20 
SLURRY SOLIDS (WT/WT) 6.68 
SLURRY SOLIDS (WT/VOL) 6.82 
DILUTED SLURRY SOLIDS 
(WT/VOL) 4.80 

 

Table 8. Initial Screen at 41.9 g/t dose rate. 

Product Settlement Rate (m/hr) 

Underflow 
Compaction 

(mL) 
Supernatant 

Clarity (wedge) 
Magnafloc 10 <1     
Magnafloc 338 <1     
Magnafloc 5250 25.2 70 26 
Magnafloc 336 22.6 70 16 
Magnafloc 919 18.3 75 28 

 

Table 9. Dose Response optimum two products. 

Product Dose (g/t) 
Settlement Rate 

(m/hr) 

Underflow 
Compaction 

(mL) 

Supernatant 
Clarity 

(wedge) 

Magnafloc 5250  
26.2 6.9 75 25 
36.7 17.2 70 28 
41.9 25.2 70 26 

Magnafloc 336 
26.2 6.5 70 17 
36.7 13.3 70 17 
41.9 22.6 70 16 
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5.0 Results �± ETD 

Table 10. Slurry Characteristics. 

DATE -  25/3/19 
DATE SAMPLED -  March 2019 

SITE SEAM -  
Slimes U/F: Sand 

1:4.6  
SLURRY PH -  7.20 
SLURRY SOLIDS (WT/WT) 37.42 
SLURRY SOLIDS (WT/VOL) 48.16 
Slurry SG 1.26 

 

Table 11. Tails ETD Dose Response. 

Product 
Floc Dose 

(g/t)  
Coagulant 
Dose (g/t) 

Water 
Release 
30 sec 
(mL) 

Water 
Release 
60 sec 
(mL) 

Water 
Release 
120 sec 

(mL) 

Total 
Water 
(mL) Comment 

Slump 
Height 
(mm) 

Slump 
Diam 
(mm) 

Rheomax 
9050 

66.8 0 42 50 55 55  28 80 

133.6 0 37 45 51 51  12 135 

200.4 0 43 49 55 55  13 135 

Rheomax 
9010 

66.8 0 52 59 65 65  23 100 

133.6 0 59 65 70 70  19 109 

200.4 0 60 64 70 70  20 115 

267.2 0 52 58 63 63 o/d 11 145 

Rheomax 
9060 

66.8 0 40 45 49 49  17 125 

133.6 0 41 50 67 67  16 120 

200.4 0 41 47 52 52  12 140 
Rheomax 
9010 Then 
Magnafloc 

1510 

66.8 33.40 57 60 65 65  25 85 

66.8 66.81 74 76 79 79  35 60 

133.6 33.40 58 62 68 68  25 85 

*o/d overdosed 
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6.0 Discussion  - Settling Tests  

Results on all three slimes samples indicated the same two products to be the optimum for settling. 
These products were Magnafloc 5250 and Magnafloc 336 (Figure 1). In regards to settling rate there 
is little difference between the two products, however Magnafloc 5250 was significantly better in 
terms of overflow clarity. 

 

Figure 1. Settlement Rate Flocculant Dose Response T1HF 

 

Both Magnafloc 5250 and Magnafloc 336 perform well on the T1HF substrate.  
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The clarity of the overflow water can be crucial to the efficient running of a plant where the overflow 
water is recycled. With this in mind, Magnafloc 5250 would be the preferred flocculant for treatment 
of the T1HF slimes. It is seen in Figure 2 that Magnafloc 5250 gave improved clarity over Magnafloc 
336 at lower doses. 

 

Figure 2. Clarity Dose Response T1HF. 

 

Most tailings thickeners operate within the 15-20 meter per hour target settlement rate. The T100HF 
sample saw both products perform fairly similar to each other within this target range. However on 
at the lower dose rates Magnafloc 336 performed slightly better in terms of settlement rate (Figure 
3). Clarity was also best with Magnafloc 5250 across all dose rates (Figure 4). 
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Figure 3. Settlement Rate Flocculant Dose Response T100HF. 

 

 

Figure 4. Clarity Dose Response T100HF. 

 

Both Magnafloc 336 and Magnafloc 5250 were able to treat the T100HF sample well. 
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The T200HF sample saw no significant difference in the dose response in relation to settlement rate 
for Magnafloc 5250 and Magnafloc 336 (Figure 5). However again, Magnafloc 5250 exhibited 
improved overflow clarity across all dose rates (Figure 6). 

 

Figure 5. Settlement Rate Flocculant Dose Response T200HF. 

 

 

Figure 6. Clarity Dose Response T200HF. 
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7.0 Discussion  - ETD 

Rheomax 9010 displayed excellent water release with acceptable structure on the tailings underflow 
sample. The post addition of Magnafloc 1510 following the Rheomax 9010 significantly improved 
the structure of the deposited tails along with additional water release (Figure 7). 

 

Figure 7. ETD Water Release Dose Response. 

 

9.0 Conclusion  

It has been established that the three samples sent for tailings thickener flocculant evaluation can 
be treated using BASF flocculants. The recommended flocculant for this project is Magnafloc 5250 
at 40-50g/t depending on sample.   

�)�R�U���I�X�U�W�K�H�U���W�D�L�O�L�Q�J�V���X�Q�G�H�U�I�O�R�Z���W�U�H�D�W�P�H�Q�W���%�$�6�)�¶�V���(�7�'�����(�Q�K�D�Q�F�H�G���7�D�L�O�L�Q�J�V Disposal) technology would 
be a good candidate for use in the projects tailings management system.  
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7.0 Recommendations  

The Hydrocyclone slimes samples supplied underwent testing for thickener applications. During this 
testwork two flocculants were considered optimum; Magnafloc 5250 and Magnafloc 336. It is 
recommended that further testing be conducted once supplementary information and samples 
become available. 

A synthetic tailing underflow samples was created using sand and underflow thickened slimes from 
the settlement tests. This sample underwent ETD application testing. The testing demonstrated the 
possibility of using this technology for further tailings dewatering. Rheomax 9010 in conjunction with 
Magnafloc 1510 is the recommended system for this application. More extensive testing is 
recommended for this application. 

 

 

   

        

June Forett Tara Haskell  

Mining Technical Specialist ANZ Snr Mining Technical Specialist ANZ 

BASF Mining Solutions  BASF Mining Solutions  
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 Sand Identity 

Name: Natural Fine Quartz Lithic sand of a Granodioritic origin.  

Introduction 

This report provides the results of a general petrographic assessment of a sand sample which was submitted to 
the Groundwork Plus petrographic laboratory and describes the method and standards used to assess the sample. 
The thin section was prepared and analysed by Groundwork Plus with instructions from the client to conduct 
petrographic testing to ASTM C295 and recommend further testing if significant deleterious characteristics are 
identified pursuant to Clause 16.3 of this standard. The sand was sampled by the client and reduced using the 
quartering method at the Groundwork Plus petrographic facility. The provided modal mineral percentages relate to 
the supplied sample which is understood to be representative of material on site. Assessment regarding the Alkali-
Silica Reactivity (ASR) potential of the sand has been advised by AS1141.65-2008 and is communicated pursuant 
to Clause 9. Communication of findings are advised by AS 1726-1993 Geotechnical Site Investigations. 
 

Method 

The petrographic assessment of the slide was carried out using a Nikon polarising microscope equipped with a 
digital camera at the Groundwork Plus petrographic laboratory. A photograph of the hand specimen and thin 
section photomicrographs showing grain sizes and any particular aspects of the minerals were included as part of 
the report (Plates 1, 2, and 3). Modal analysis was conducted on the sample using JMicroVision image analysis 
software on 200 points (Table 2 �² Modal Analysis of Minerals). 
 
The petrology assessment was based on: 
 

�x ASTM C 295 Standard Guide for Petrographic Examination of Aggregates for Concrete. 

�x AS2758.1 �± 1998 Aggregates and Rock for Engineering Purposes Part 1: Concrete Aggregates (Appendix 
B). 

�x AS1141 Standard Guide for the Method for Sampling and Testing Aggregates. 

�x Alkali Aggregate Reaction - Guidelines on Minimising the Risk of Damage to Concrete Structure in 
Australia - Cement and Concrete Association of Australia and Standards Australia (HB 79-2015). 

�x The accepted definition of free silica is set out in the Queensland Department of Transport and Main 
Roads Test Method Q188 and tested pursuant to the AS1141.65-2008 Methods for sampling and testing 
aggregates �± Alkali aggregates reactivity �± Qualitative petrological screening for potential alkali-silica 
reaction and AS1141.26 Secondary Mineral Content. 
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Interpretation  

�x The sand is identified as a very fine to fine, clean, cubic, sub-angular to sub rounded, natural, quartz-lithic 
sand derived from a granodiorite source rock.  

�x In hand sample, the sand is described as a white-grey, well-sorted, fine, sub-angular to sub-rounded quartz-
feldspar, lithic sand which displays minor staining by iron oxides.  This minor staining and discolouration is 
caused by a very thin clay coating which does not penetrate deeply into the sand grains.  Loosely consolidated 
feldspar grain aggregations are easily dispersed without the liberation of significant weak secondary fines. 
The sand washes to produce a turbid white grey water colour which quickly settles in suspension.  No organics 
are observed. This sand is slightly magnetic and 1% white mica (muscovite) flakes are visible.   

�x Petrographic analysis reveals the sand is composed of 93% robust grains including clear to slightly stained 
singular quartz grains (40%), angular polycrystalline granodioritic lithic grains, (40%), and composite feldspar 
grains (13%). The weak and secondary mineral content (7%), consists of pale green sericite altered granite 
grains (4%), weathered granite fragments (2%), and muscovite which while a primary mineral, when liberated 
is a weak platy mineral (1%).   

�x The sample contains 51% free silica in the form of singular and polycrystalline quartz grains 11% of which is 
derived from the granitic grains. A total of 9% of the quartz shows moderate to heavy strain. No volcanic glass, 
opaline silica, chalcedony grains or other quartz species prone to Alkali-Silica Reactivity are observed. Duly, 
material represented by this sample is regarded as presenting low risk of mild Alkali-Silica Reactivity (ASR) in 
concrete.  

�x The apparent high strength, silica content, intrinsic strength and clear durability make it suitable for engineering 
projects including Fine Aggregate in Concrete, Unbound Pavements and Graded Asphalt provided regard is 
given to the stated low potential for ASR in concrete.  

For engineering purposes, the sand as fine aggregate may be summarised as:  

�� Natural Fine Quartz Lithic Sand, derived from a granodiorite source rock.  
�� Sub-angular to sub-rounded, single sized and of moderate sphericity. 
�� Composed principally of robust quartzose or similar silicate/oxide grains (93%), and a weak and 

secondary mineral content of 7%, which consists of pale green sericite altered granite grains (4%), 
weathered granite fragments (2%), and muscovite which while a primary mineral, when liberated is 
a weak platy mineral (1%).   

�� Containing 51% free silica 9% of which occurs as mildly strained quartz. No highly reactive 
chalcedonic or opaline quartz species are observed.  

�� Presenting low risk of mild ASR in concrete. 

 

Plate 1: The thin section prepared of the sand which shows variations in grain size, and distributions along with angularity.  Slide width is 
25.1mm.  The black grains are mainly granodiorite grains rich in hornblende and biotite. 
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Table 1 �² Risk Rating for Specific Applications and Source Rock Quality 

Risk Rating for 
Application Low* Mod High 

Comments (Assuming the sample is indicative of overall source 
rock quality) 

Fine Aggregate in 
Concrete  �9   Mechanically well-suited.  
Fine Component in 
Unbound Pavements  

�9 
  

Suitable high strength, hard and durable material 

Graded Asphalt  �9   Suitable high strength, hard and durable material 
Risk Rating Source 
Rock  Low* Mod High  
Alkali Silica Reactivity �9 

 
 Low risk of mild alkali silica reactivity given 9% moderately to heavily 

strained quartz 

Weak/Secondary Mineral 
Impacts 

�9 

  

Minor weak grain content which will not impact upon engineering 
performance. The percentage of weathered granite fragments should be 
monitored as they could impact upon sand quality if they significantly 
increase.  

Durability  �9   Suitable  
Strength  �9   Suitable 
Hardness �9   Suitable  
Free Silica Content  �9   51% with 11% derived from the granite/rhyolite lithic fragments. 
Sulfides �9   No sulphides visible in hand specimen. 
Light particles �9   1% micaceous phases detected.  

*Low risk means a low probability of causing source rock related issues in regard to material performance in any particular applications.  
Risk is recommended to be considered in conjunction with a sampling frequency protocol for production of any particular product.   
 

 
Plate 2: The raw fine sand under binocular microscope which consists of quartz and granodioritic fragments.  Minor single feldspar grains 
are noted.  Minor green tinging or sericite alteration of the granite fragments is noted.  
  

Quartz 

Lithic Grain of 
Granodiorite  

Composite 
quartz feldspar 

grain.   1mm 
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Plate 3: When washed the sand is very clean and consists of quartz, granitic lithics.  

 
Plate 4: Microphotograph utilising plane polarised light to illustrate the diverse nature of the constituent grains which make up the sand.  
Image Scale = 500m x 40 magnification. F.O.V 5.2mm at 40 magnification. 

Quartz Polycrystalline 
lithic grains 
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Polycrystalline 
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Plate 5: Microphotograph displaying diverse grain types among the sand being dominated by quartz, granite lithics and feldspar. Image 
shown in cross polarised light. Image Scale = 500m x 40 magnification. F.O.V 5.2mm at 40 magnification. 

 
Plate 6: Microphotograph displaying diverse grain types among the sand being dominated by quartz, granite lithics and feldspar. Image 
shown in cross polarised light. Image Scale = 500m x 40 magnification. F.O.V 5.2mm at 40 magnification. 

Quartz 
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Thin Section Description 

Petrographic analysis confirms the sand is a fine quartz lithic sand derived from an acid igneous rock with a well-
formed granodioritic texture and mineral assemblage of inter-grown quartz, feldspars hornblende and biotite which 
all have competing crystal boundaries. This has produced few fully expressed primary crystal forms with the sand 
displaying a holocrystalline and hypidiomorphic texture. Fine 0.1.0 to 0.2 mm quartz, lithic granodiorite and feldspar 
grains dominate the sample and account for the massive nature and granular fractured faces of the sample which 
expose cleaved planes of constituent minerals. Sectioned material is not observed to break preferentially along 
these inter-crystalline planes although this may occur in material of increased weathering profiles. Preferential 
separation may occur along rare discontinuous fractures.  Small randomly orientated biotite crystals are texturally 
isolated within the crystal matrix of the composite grains and do not produce significant micaceous planes with 
muscovite or remnant biotite expected to significantly weaken the rock. Liberation of these flakes as micaceous 
particles has not occurred, and the small volume is not regarded as deleterious.  
 
The quartz crystals show a pristine, anhedral nature and are unstrained to mildly and rarely moderately strained in 
larger crystals. Fine apatite rods, biotite flakes and opaque inclusions are observed among quartz crystals which 
show an associated low incidence of micro-fracturing. These textural and the resulting weathering features are 
indicative of a deeply set and slow cooling acid igneous intrusion subsequently denuded and exposed to water 
ingress. This slight weathering is expressed as fine kaolin clay propagations which manifest in plane polarised light 
as dusty sections. In hand sample this occurs as fine white dust which coats the aggregate thinly. Plagioclase 
crystals display polysynthetic twinning partially overwritten by mild sericitic alteration which also affects albite 
exsolutions among K-feldspar crystals. Sericite crystals form fine decussate propagations along the cleavage axes 
of affected feldspars and also inhabit micro-fractures. Biotite crystals host zircon crystals which reach 0.05mm in 
diameter and produce diagnostic radiation halos in host biotite. 
 
A mode based on a count of 600 widely spaced points is listed in Table 2 �² Modal Analysis of Minerals. 

Table 2 �± Modal Analysis of Minerals 

PRIMARY MINERALS 93% COMMENTS 
Quartz 40 Occurring as clear to moderately strained grains 
Granitic Lithic Fragments 40 Composite grains of quartz, feldspar and hornblende wit h minor 

biotite.  
Plagioclase 13 Displaying mild sericitic alteration and diagnostic polysynthetic 

twinning 
Muscovite (a weak mineral) 1 Rare micaceous flakes which have been liberated   
Zircon Trace Very fine 0.02mm crystals hosted by biotite 
Apatite Trace Fine clear rods hosted by quartz 

SECONDARY MINERALS 7%  
Sericite Clays 4 Alteration product of plagioclase crystals  
Weathered granodiorite  2 Weathering product of K-feldspar  
Goethite/ferruginous staining Minor Occurring as ferruginous material associated with opaques and 

emanative iron oxide staining 
Total 100 Balance accounted for by minor and trace phases 

Summary 

�7�K�H�� �V�D�Q�G�¶�V�� �V�W�D�W�H�G�� �K�L�J�K�� �V�L�O�L�F�D�� �F�R�Q�W�H�Q�W intrinsic strength and durability make it suitable for engineering projects 
including Fine Aggregate in Concrete, Unbound Pavements and Graded Asphalt provided regard is given to the 
stated low potential for ASR in concrete.  
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For engineering purposes, the sand may be summarised as:  

�� Natural Fine Quartz Lithic Sand derived from a granodiorite source rock.  
�� Sub-angular to sub-rounded, single sized and of moderate sphericity. 
�� Composed principally of robust quartzose or similar silicate/oxide grains (93%), and a weak and 

secondary mineral content of 7%, which consists of pale green sericite altered granite grains (4%), 
weathered granite fragments (2%), and muscovite which while a primary mineral, when liberated is 
a weak platy mineral (1%).   

�� Containing 51% free silica 9% of which occurs as mildly strained quartz. No highly reactive 
chalcedonic or opaline quartz species are observed.  

�� Presenting low risk of mild ASR in concrete. 

 

Free Silica Content 

51% free silica content. 
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 Sand Identity 

Name: Natural Fine Quartz Lithic Feldspar sand.  

Introduction 

This report provides the results of a general petrographic assessment of a sand sample which was submitted to 
the Groundwork Plus petrographic laboratory and describes the method and standards used to assess the sample. 
The thin section was prepared and analysed by Groundwork Plus with instructions from the client to conduct 
petrographic testing to ASTM C295 and recommend further testing if significant deleterious characteristics are 
identified pursuant to Clause 16.3 of this standard. The sand was sampled by the client and reduced using the 
quartering method at the Groundwork Plus petrographic facility. The provided modal mineral percentages relate to 
the supplied sample which is understood to be representative of material on site. Assessment regarding the Alkali-
Silica Reactivity (ASR) potential of the sand has been advised by AS1141.65-2008 and is communicated pursuant 
to Clause 9. Communication of findings are advised by AS 1726-1993 Geotechnical Site Investigations. 
 

Method 

The petrographic assessment of the slide was carried out using a Nikon polarising microscope equipped with a 
digital camera at the Groundwork Plus petrographic laboratory. A photograph of the hand specimen and thin 
section photomicrographs showing grain sizes and any particular aspects of the minerals were included as part of 
the report (Plates 1 to 8). Modal analysis was conducted on the sample using JMicroVision image analysis software 
on 200 points (Table 2 �² Modal Analysis of Minerals). 
 
The petrology assessment was based on: 
 

�x ASTM C 295 Standard Guide for Petrographic Examination of Aggregates for Concrete. 

�x AS2758.1 �± 1998 Aggregates and Rock for Engineering Purposes Part 1: Concrete Aggregates (Appendix 
B). 

�x AS1141 Standard Guide for the Method for Sampling and Testing Aggregates. 

�x Alkali Aggregate Reaction - Guidelines on Minimising the Risk of Damage to Concrete Structure in 
Australia - Cement and Concrete Association of Australia and Standards Australia (HB 79-2015). 

�x The accepted definition of free silica is set out in the Queensland Department of Transport and Main 
Roads Test Method Q188 and tested pursuant to the AS1141.65-2008 Methods for sampling and testing 
aggregates �± Alkali aggregates reactivity �± Qualitative petrological screening for potential alkali-silica 
reaction and AS1141.26 Secondary Mineral Content. 
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Interpretation  

�x The sand is identified as a mainly 80% fine to 20% very fine, sub-angular under processed and immature 
natural, quartz-lithic-feldspar sand derived from what is reportedly a dune system.  In contrast to most dune 
sands, which are highly processed, well graded and commonly single sized, this sand contains abundant 
exotics and feldspars showing an under processed and proportionally low degree of mechanical and water 
sorting typical of dune sands which have not been extensively reworked.   

�x In hand sample, the sand is described as a white to grey, fine, slightly weathered, sub-angular to angular 
quartz-feldspar-lithic sand which displays minor staining of all particles by iron derived from the lithic and silt 
fraction of the sand.  Angular quartz and acid igneous lithic grains make up the bulk of the sand while a minor 
volume of white slightly weathered and moderately hard feldspar grain aggregations are visible however which 
readily disperse without the liberation of significant weak secondary fines. The sand washes to produce a 
turbid white grey water colour which quickly settles in suspension.  No organics are observed.  This sand is 
slightly magnetic and 1% white mica (muscovite) flakes are visible.  A trace of pyrite was also recognised.  

�x Petrographic analysis reveals the sand is composed of 90% robust grains including translucent to slightly 
stained singular orange quartz grains (58%), angular polycrystalline acid igneous lithic grains, (25%), and 
black meta-sedimentary lithic grains (7%). The weak and secondary mineral content (10%), consists of white 
to pale green sericite altered feldspar grains (5%), brown distinctly weathered, soft and disaggregating granite 
fragments (2%), goethite clays (2%), and muscovite which while a primary mineral, when liberated is 
considered as a weak platy mineral which can impact on upon concrete finishes (1%).   

�x The sample contains 66% free silica in the form of singular and polycrystalline quartz grains 8% of which is 
derived from the acid igneous and meta-sedimentary grains. A total of 8% of the quartz shows moderate to 
heavy strain. No volcanic glass, opaline silica, chalcedony grains or other quartz species prone to Alkali-Silica 
Reactivity are observed. Duly, material represented by this sample is regarded as presenting low risk of mild 
Alkali-Silica Reactivity (ASR) in concrete.  

�x The, intrinsic strength and durability of this sand make it suitable for engineering projects including Fine 
Aggregate in Concrete, Unbound Pavements and Graded Asphalt provided regard is given to the stated low 
potential for ASR in concrete.  

For engineering purposes, the sand as fine aggregate may be summarised as:  

�� Natural Fine Quartz Lithic Feldspar Sand.  
�� Sub-angular and accordingly may have reduced workability, (sharp), albeit increased strength.  
�� Composed principally of robust quartzose, acid igneous or meta sedimentary grains (90%) and 

having a weak/secondary mineral content of (10%).  
�� Containing 66% free silica 8% of which occurs as mildly strained quartz. No highly reactive 

chalcedonic or opaline quartz species are observed.  
�� Presenting low risk for mild ASR in concrete. 

Plate 1: The thin section prepared of the sand which shows variations in grain size, and distributions along with angularity.  Slide width is 
25.1mm.  The larger grains are mainly acid igneous grains rich in hornblende and biotite. 
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Table 1 �² Risk Rating for Specific Applications and Source Rock Quality 

Risk Rating for 
Application Low* Mod High 

Comments (Assuming the sample is indicative of overall source rock 
quality) 

Fine Aggregate in 
Concrete  �9   Mechanically well-suited.  
Fine Component in 
Unbound Pavements  

�9 
  

Suitable high strength, hard and durable material 

Graded Asphalt  �9   Suitable high strength, hard and durable material 
Risk Rating Source 
Rock  Low* Mod High  
Alkali Silica Reactivity �9 

 
 Low risk of mild alkali silica reactivity given 8% moderately to heavily strained 

quartz 

Weak/Secondary 
Mineral Impacts 

�9 

  

Minor weak grain content which will not impact upon engineering performance. The 
percentage of weathered granite fragments should be monitored as they could 
impact upon sand quality if they significantly increase.  

Durability  �9   Suitable  
Strength  �9   Suitable 
Hardness �9   Suitable  
Free Silica Content  �9   66% with 8% derived from the acid igneous and meta sedimentary lithic fragments. 
Sulfides �9   No sulphides visible in hand specimen. 
Light particles �9   1% micaceous phases detected.  
*Low risk means a low probability of causing source rock related issues in regard to material performance in any particular applications.  
Risk is recommended to be considered in conjunction with a sampling frequency protocol for production of any particular product.   
 
 

 
Plate 2: The fine sand sample as provided which consists of quartz, acid igneous, feldspar and meta sedimentary fragments.  The sample 
is lightly discoloured by iron oxides.  
  



Petrographic Inspection Report  Page 4 

 This document is uncontrolled when printed. 
P2019.044_IHCRobbins_Dune Sand  GROUNDWORK p l u s 

 
Plate 3: When washed the sand is very clean and consists of quartz, granitic lithics.  

 
Plate 4: Black meta sedimentary grains along with orange brown acid igneous grains are evident in this image.   

Angular Quartz 

Weathered 
Granite  

White 
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